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FOREWORD 


The information contained in this service manual has been prepared for the professional automotive tech- 
nician involved in daily repair operations. Information describing the operation and use of standard and 
optional equipment is included in the Owner’s Manual provided with the vehicle. 

Information in this manual is divided into groups. These groups contain description, operation, diagnosis, 
testing, adjustments, removal, installation, disassembly, and assembly procedures for the systems and compo- 
nents. To assist in locating a group title page, use the Group Tab Locator on the following page. The solid bar 
after the group title is aligned to a solid tab on the first page of each group. The first page of the group has 
a contents section that lists major topics within the group. If you are not sure which Group contains the infor- 
mation you need, look up the Component/System in the alphabetical index located in the rear of this manual. 

A Service Manual Comment form is included at the rear of this manual. Use the form to provide 
Chrysler LLC with your comments and suggestions. 

Tightening torques are provided as a specific value throughout this manual. This value represents the mid- 
point of the acceptable engineering torque range for a given fastener application. These torque values are 
intended for use in service assembly and installation procedures using the correct OEM fasteners. When 
replacing fasteners, always use the same type (part number) fastener as removed. 

Chrysler LLC reserves the right to change testing procedures, specifications, diagnosis, repair methods, or 
vehicle wiring at any time without prior notice or incurring obligation. 
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AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS 
DIAGNOSIS AND TESTING 


21-4 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS —-—_____—_-—___- LX 
P0122-TPS/APP CIRCUIT LOW 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The powertrain controller receives the throttle position signal from the Throttle Position Sensor (TPS). The controller 
provides the TPS with a 5 volt pull up and a sensor ground. The signal is checked for being out of range as well 
as for intermittent operation (excessive signal changes). The engine controller transmits the throttle value onto the 
Bus. Most engine controllers will calculate the throttle value if the throttle signal is lost. If an error is detected by the 
transmission controller and the throttle value is available on the Bus, the Bus value will be used, normal operation 
will continue, and a TPS code will be set. If an error is detected and the throttle value is not available on the Bus, 
normal operation will be discontinued, a TPS DTC will be set, and the MIL will be turned on after 5 minutes of 
calculated operation. 
e When Monitored: 
Continuously with the ignition on and engine running. 
e Set Condition: 
This DTC will set if the monitored TPS voltage drops below .078 volts for the period of 0.48 seconds. 


Possible Causes 


RELATED TPS ENGINE DTCS PRESENT 
POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


Le: DETERMINING IF RELATED ENGINE TPS DTCS ARE PRESENT 


With the scan tool, check Engine DTCs, including pending DTCs and one trip failures. 
Are there any Engine TPS DTCs present? 


Yes >> Refer to the Driveability category and perform the appropriate diagnostic procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go to 2 


2. CHECK IF THE DTC IS CURRENT 


With the scan tool, record the Event Data to help identify the conditions in which the DTC was set. 
With the scan tool, erase Transmission DTCs. 

NOTE: Clearing DTCs does NOT erase the Event Data. To erase the Event Data you must either perform a 
Quick Learn procedure or battery disconnect (if available) with the scan tool, or manually disconnect the 
battery. Whatever method used might reset certain learned transmission values to controller defaults and 
may cause poor shift quality until those values are relearned. 

Drive the vehicle and try to duplicate the conditions in which the DTC was reported by the Event Data. 


With the scan tool, read Transmission DTCs. 
Does this DTC reset? 


Yes >> Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser- 
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go to 3 
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3. CHECK THE WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

Pay particular attention to the TPS signal and sensor ground circuits. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 


21-6 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS —————__——_____- LX 
P0123-TPS/APP CIRCUIT HIGH 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The powertrain controller receives the throttle position signal from the Throttle Position Sensor (TPS). The controller 
provides the TPS with a 5 volt pull up and a sensor ground. The signal is checked for being out of range as well 
as for intermittent operation (excessive signal changes). The engine controller transmits the throttle value onto the 
Bus. Most engine controllers will calculate the throttle value if the throttle signal is lost. If an error is detected by the 
transmission controller and the throttle value is available on the Bus, the Bus value will be used, normal operation 
will continue, and a TPS code will be set. If an error is detected and the throttle value is not available on the Bus, 
normal operation will be discontinued, a TPS DTC will be set, and the MIL will be turned on after 5 minutes of 
calculated operation. 
e When Monitored: 
Continuously with the ignition on and engine running. 
e Set Condition: 
This DTC will set if the monitored TPS voltage rises above 4.94 volts for the period of 0.48 seconds. 


Possible Causes 


RELATED TPS ENGINE DTCS PRESENT 
POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC ~ 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . DETERMINING IF RELATED ENGINE TPS DTCS ARE PRESENT 
With the scan tool, check Engine DTCs, including pending DTCs and one trip failures. 


Are there any Engine TPS DTCs present? 


Yes >> Refer to the Driveability category and perform the appropriate diagnostic procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go to 2 


2: CHECK TO SEE IF DTC IS CURRENT 


With the scan tool, record the Event Data to help identify the conditions in which the DTC was set. 

With the scan tool, erase Transmission DTCs. 

NOTE: Clearing DTCs does NOT erase the Event Data. To erase the Event Data you must either perform a 
Quick Learn procedure or battery disconnect (if available) with the scan tool, or manually disconnect the 
battery. Whatever method used might reset certain learned transmission values to controller defaults and 
may cause poor shift quality until those values are relearned. 

Drive the vehicle and try to duplicate the conditions in which the DTC was reported by the Event Data. 


With the scan tool, read Transmission DTCs. 
Does this DTC reset? 


Yes >> Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser- 
vice information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Goto 3 
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3. CHECK THE WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

Pay particular attention to the TPS signal and sensor ground circuits. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0124-TPS/APP INTERMITTENT 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The powertrain controller receives the throttle position signal from the Throttle Position Sensor (TPS). The controller 
provides the TPS with a 5 voit pull up and a sensor ground. The signal is checked for being out of range as well 
as for intermittent operation (excessive signal changes). The engine controller transmits the throttle value onto the 
Bus. Most engine controllers will calculate the throttle value if the throttle signal is lost. If an error is detected by the 
transmission controller and the throttle value is available on the Bus, the Bus value will be used, normal operation 
will continue, and a TPS code will be set. If an error is detected and the throttle value is not available on the Bus, 
normal operation will be discontinued, a TPS DTC will be set, and the MIL will be turned on after 5 minutes of 
calculated operation. 
e When Monitored: 
Continuously with the ignition on and engine running. 
e Set Condition: 
This DTC will set if the monitored TPS throttle angle between the angles of 6° and 120° and the degree 
change is greater than 5° within a period of less than 7.0 ms. 


Possible Causes 


RELATED TPS ENGINE DTCS PRESENT 
THROTTLE POSITION SENSOR 
POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


| . CHECK IF RELATED ENGINE TPS DTCS ARE PRESENT 


With the scan tool, check Engine DTCs, including pending DTCs and one trip failures. 


Are there any Engine TPS DTCs present? 


Yes >> Refer to the Driveability category and perform the appropriate diagnostic procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go to 2 


2. CHECK IF THE DTC IS CURRENT 


With the scan tool, record the Event Data to help identify the conditions in which the DTC was set. 
With the scan tool, erase Transmission DTCs. 


NOTE: Clearing DTCs does NOT erase the Event Data. To erase the Event Data you must either perform a 
Quick Learn procedure or battery disconnect (if available) with the scan tool, or manually disconnect the 
battery. Whatever method used might reset certain learned transmission values to controller defaults and 
may cause poor shift quality until those values are relearned. 

Drive the vehicle and try to duplicate the conditions in which the DTC was reported by the Event Data. 


With the scan tool, read Transmission DTCs. 
Does this DTC reset? 


Yes >> Goto 3 
No >> Go to 4 
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3 CHECK THE THROTTLE POSITION SENSOR OPERATION 


Ignition on, engine not running. 
With the scan tool, under Transmission Sensors, monitor the TPS voltage in the following step. 
Slowly open and close the throttle while checking for erratic voltage changes. 


Did the TPS voltage change smooth and consistent? 


Yes >> Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser- 
vice information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program xthe PCM per the Service Information. With the scan tool, perform 
Quick Leam. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
No >> Replace the Throttle Position Sensor per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


4. CHECK THE WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

Pay particular attention to the TPS signal and sensor ground circuits. 

With the scan too}, check the Event Data to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0218-HIGH TEMPERATURE OPERATION ACTIVATED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The DTC is an informational code only and is being set to aid the technician in determining root cause of a cus- 
tomer driveability issue. The code is also intended to alert the technician to determine if a cooling system malfunc- 
tion has occurred or if an additional transmission air to oil cooler should be added to the vehicle if the customer 
regularly drives in a manner that overheats the transmission. 
e When Monitored: 
Whenever the engine is running. 
¢ Set Condition: 
Immediately when an Overheat shift schedule is activated when the Transmission Oil Temperature reaches 
115° C (240° F). 


Possible Causes 


ENGINE COOLING SYSTEM OPERATION 


TRANSMISSION OIL. COOLER PLUGGED 
HIGH TEMPERATURE OPERATIONS ACTIVATED 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK ENGINE COOLING SYSTEM 
Perform Engine Cooling System diagnostics per the Service Information. 


is the Engine Cooling System functioning properly? 
Yes >> Go to 2 


No >> Repair the cause of the engine overheating. Refer to the Service Information for the related diagnostic 
or repair procedures. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


2. TRANSMISSION OIL COOLER RESTRICTED 


Check the Transmission Oil Cooler Flow in accordance with the Service Information. 


is the transmission oil cooler restricted or plugged? 
Yes >> Repair the cause of the plugged Transmission Oil Cooler as necessary and repair or replace the Trans- 
mission Oil Cooler per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Goto 3 
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3: HIGH TEMPERATURE OPERATION 

This DTC is an informational DTC designed to aid the Technician in diagnosing shift quality complaints. 

This DTC indicates that the transmission has been operating in the "Overheat” shift schedule which may generate 
a customer complaint. 

The customer driving patterns may indicate the need for an additional transmission oil cooler. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


lf there are no possible causes remaining, view repair. 


Repair 
Repair the cause of transmission overheating per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


21-12 


P0562-BATTERY VOLTAGE LOW 


AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS 


LX 


| TRANSMISSION 
CONTROL 
| OUTPUT 
Wea 
16 
16 
YLIOR 
2.7L | 3.8L 
[Lene eee 
10 | c100 if i 
oe | 
Tt 
16 
YUOR 
4 
116 TH6 
16 {6 
YLIOR YLIOR 
\ 49 he 28 io 
{ 
F TRANSMISSION TRANSMISSION 
| J CONTROL CONTROL 
OUTPUT OUTPUT 
L_ SRouND GROUND 
14 Y c4 13 Y G4 
2004 7904 
20 20 
BKIBR BK/BR 
® e 
| 
7904 
14 
BKIBR 
13 } 6100 
7 Hoene rae 
z904 oe 
14 ‘ 
BKIBR 1 
@ 6102 RGN 


@ $i 


16 
16 
YLIOR 


sla 


TRANSMISSION TRANSMISSION 
CONTROL CONTROL 
OUTPUT 
GROUND GROUND 
1 af C4 ayer 
2908 | 
20 
BKIBR | 
@ S115 | 
| 
RHD LHD 
1 | 
7920 7904 
16 16 
BK BKBR 
@ G12 2 


TRANSMISSION 
CONTROL 


oe 
14 
Tih 
0 
YLIBR 


RUN/START 
FUSED RELAY 
BOY) OUTPUT 
1 Ge Ty G6 
A209 F950 
16 16 
RO PKAG 
@ $167 
3.5L 
cy 
100 
i @ 5166 
A209 A209 F950 
16 16 16 
RO RD PKG 


‘ales ie 1 


FUSED FUSED RUN/START 
Bi4) Buy RELAY 
OUTPUT 
GROUND 
ae 
| 
| 
| 
| 
LHD RHO 
ie of 
7904 7920 
18 18 
BKBR BK 
@ G102 s. 


MODULE. 
| FOTALLY 
IGNITION | INTEGRATED 
OFF-RUN- POWER 
START | 
1 ¥ G5 
F902 
20 
PK 
AGL 
omic tT ooaaerthill 
OFF-RUN- 
fn , CONTROL 
| 
GROUND] 
19 Y ¢1 
{ 
RH LHD 
aan) 
2920 2904 
16 8 
PK BKIBR 
@ GID @ 102 | 


B1e0c8ts 


For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


Transmission damage may occur if there is insufficient supply voltage to properly control the solenoids. To preveni 
this possibility, the battery voltage is monitored and the system is placed in logical limp-in if the battery voltage 
drops below the limit. 
® When Monitored: 
With the engine running and the PCM has closed the Transmission Control Relay. 
« Set Condition: 
if the battery voltage of the Transmission Control Relay Output Sense circuit(s) to the PCM is less than 10.0 
volts for the period of 15 seconds. Note: PO562 generally indicates a gradually falling battery voltage or a 
resistive connection(s) to the PCM. The DTC will also set if the battery voltage sensed at the PCM is Jess than 
6.5 volts for 200ms or when Transmission Control Relay Output circuits are less than 7.2 volts for 200ms. 


Possible Causes 


RELATED CHARGING SYSTEM DTC’'S 
(Z908) OR (Z977) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 


(A104) FUSED B(+) CIRCUIT OPEN OR HIGH RESISTANCE 

(T16) TRANSMISSION CONTROL OUTPUT TO TCM OPEN OR HIGH RESISTANCE 
TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
Theory of Operation 


Transmission damage may occur if there is insufficient supply voltage to properly control the solenoids. To prevent 
this possibility, the battery voltage is monitored and the system is placed in logical limp-in if the battery voltage 
drops below the limit. 


Diagnostic Test 
1. CHECK FOR RELATED CHARGING SYSTEM DTC’S 


With the scan tool, read the Engine DTC’s. 
Are there any Charging System related DTCs present? 


Yes >> Refer to the Charging System category and repair any Charging System DTCs before proceeding. After 
repairing the Charging System DTCs, perform the Transmission Verification test to verify the transmis- 
sion and or controller was not damaged. 

Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK FOR TIPM DTCS 


NOTE: Generator, battery, and charging system must be fully functional before performing this test. 
With the scan tool, read TIPM DTCs. 


Are there any TIPM TCM Power Control Circuit DTCs present aiso? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 3 


21-14 


3. CONDITION P0562 PRESENT 


AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS 


With the scan tool, read Transmission DTCs. 
With the scan tool, Check the STARTS SINCE SET counter for P0562. 


NOTE: This counter only applies to the last DTC set. 
is the STARTS SINCE SET counter set at 0? 

Yes >> Go To 4 

No >> Go To 6 


4. CHECK THE (Z908) AND (2977) GROUND CIRCUITS FOR AN OPEN 


LX 


Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Using a 12-volt test light connected to 12-volts, check the (Z908) and 
(2977) Ground circuits in the appropriate terminals of Miller tool #8815. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 
Does the test light illuminate brightly for all the Ground cir- 
cuits? 
Yes >> Go To5 
No >> Repair the (2908) and/or (2977) Ground circuit for an open 
circuit or high resistance. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


ooopowoo 
GOOO0G06 


ooCcooooG 
eooa0os 
SOOSOG55 


POM PINGUT 
BOX $815 


81297Gc 


LX AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS 21 - 15 


5. CHECK THE (116) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the Transmission Solenoid/pressure Switch Assembly har- 
ness connector, 

Disconnect the Line Pressure Sensor/Variable Force Solenoid Assembly 
harness connector (if equipped). 

Ignition on, engine not running. 

With the scan tool under TIPM, actuate the Transmission. 

Using a 12-volt test light connected to ground, check all (T16) Trans- 
mission Control Output circuits. 


NOTE: The (T16) Transmission Control Output circuit branches off 
to both Transmission Solenoid/Pressure Switch Assembly, PCM 


OOO | 5o066 
OGIO a0 
eooGgo0oe 
ooGg oo 
CoC O06 


and (if equipped) the Line Pressure Sensor/Variable Force Solenoid dessin: 
pre, Sees “Same 
Does the test light illuminate brightly while cycling on and off sa 
on all (T16) Transmission Control! Output circuits? eee 
Yes >> Using the schematics as a guide, check the Powertrain | 
Control Module (PCM) terminals for corrosion, damage, or oe||it | 
terminal push out. Pay particular attention to all power and 5 oa 
ground circuits. If no problems are found, replace the PCM ie) Je 
per the Service Information. With the scan tool, perform 
QUICK LEARN. _AaneMe 
Perform 42RLE TRANSMISSION VERIFICATION TEST - SENSORVARIABLE 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- nt ee 81647713 


TOMATIC - 42RLE - STANDARD PROCEDURE) 
No >> Repair the (116) Transmission Control Relay Output circuit(s) for an open or high resistance. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for shoris and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0602-CONTROL MODULE PROGRAMMING ERROR/NOT PROGRAMMED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The controller is programmed during manufacturing with generic software to facilitate testing. This software does not 
have the proper calibrations to control a transmission in a vehicle. The check for generic software is made at power- 
up. If generic software is found, the MIL will light immediately and the MIL will stay on even if the fault is cleared, 
until the proper software is installed. Note: Transmission will be placed in limp-in mode. 
e When Monitored: 
Check for generic software is made at power-up. 
e Set Condition: 
If generic software is found, the MIL will light immediately. This DTC is designed to signal the technician that 
the controller still has generic software installed. 


Possible Causes 


PCM - PROGRAMMING ERROR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CONTROL MODULE PROGRAMMING ERROR 


NOTE: Controller is programmed with generic software and will not allow the correct vehicle Powertrain 
management. 

Record the controller part number. 

Update the controller with the correct software in accordance with the Service Information. 


Verify that the controller updated successfully. 


Test Complete 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0604-INTERNAL CONTROL MODULE RAM 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


After the controller is reset, the microprocessor checks the integrity of each RAM location by writing to it and read- 
ing back from it. The read value should be the same as the written value. MIL on after 10 seconds of vehicle oper- 
ation and transmission will be placed in limp-in. 

« When Monitored: 
One time after the ignition key is turned to the run position. 
Set Condition: 
The read value does not match the written value in any RAM location. 


e 


Possible Causes 


PCM - INTERNAL ERROR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


| . PCM - INTERNAL ERROR 


if there are no possible causes remaining, view repair. 


Repair 

‘ Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser- 
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0605-INTERNAL CONTROL MODULE ROM 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


After the controller is reset, the microprocessor checks the integrity of the program memory (ROM). A checksum is 
calculated by adding all used bytes in the program memory. The sum should be the same as a known constant 
stored in memory. MIL on after 10 seconds of vehicle operation and transmission will be placed in limp-in. 
e When Monitored: 
One time after the ignition key is turned to the run position. 
e Set Condition: 
If the ROM checksum does not match a known constant. 


Possible Causes 


PCM - INTERNAL ERROR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. PCM - INTERNAL ERROR 


Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 
to all power and ground circuits. 


if there are no possible causes remaining, view repair. 


Repair 
Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser- 
vice information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0613-INTERNAL TRANSMISSION PROCESSOR 


For a complete wiring diagram Refer to Section 8&W. 


Theory of Operation 
The internal watchdog is a separate hardware circuit which continuously monitors the microprocessor. To make sure 
the transmission is operating properly, the watchdog must receive a signal from the microprocessor within a specific 
time window. MIL on after 10 seconds of vehicle operation and transmission will be placed in limp-in. 
« When Monitored: 
After the ignition key is turned to the run position and 60 seconds thereafter. 
« Set Condition: 
Either of the following conditions occur 3 times in less than 590 milliseconds: The watchdog line remains high 
after the watchdog test or the transmission relay coil is energized and remains on after the watchdog delay 
expires. 


Possible Causes 


PCM - INTERNAL ERROR 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. PCM - INTERNAL ERROR 


Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 
to all power and ground circuits. 


lf there are no possible causes remaining, view repair. 


Repair 

Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser- 
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The G1 through C4 (141, T42, T3, and T1) sense circuits communicate the shift lever position to the PCM. Each 
circuit is terminated at the transmission with a switch. Each switch can be either open or closed, depending on the 
shift lever position. The PCM can decode this information and determine the shift lever position. Each shift lever 
position has a certain combination of switches, which will be open and closed, this is called a PRNDL code. There 
are 4 switches, therefore: there are many possible combinations of open and closed switches (codes), However, 
there are only 9 valid codes (8 for AutoStick), one for each gear position and three recognized between gear codes. 
The remainder of the codes should never occur, these are called invalid codes. The following chart shows the nor- 
mal switch states for each shift lever position. 
e When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
The DTC will set if the controller detects an invalid PRNDL code which lasts for more than 0.042 seconds. 


Possible Causes 


SHIFTER OUT OF ADJUSTMENT 

TRS SENSE CIRCUIT OPEN 

TRS SENSE CIRCUIT SHORT TO GROUND 
TRS SENSE CIRCUIT SHORT TO VOLTAGE 
METAL DEBRIS IN OIL PAN 
TRANSMISSION RANGE SENSOR 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


TRS SWITCH STATES 


[| SLPS T41 (C1) T42 (C2) T3 (C3) T1 (C4) 
[ase CLOSED CLOSED 
Lc = OPEN OFEN 


CLOSED CLOSED OPEN CLOSED 
OPEN CLOSED 
3 (or AUTOSTICK 


SHIFT LEVER ERROR CODES REPORTED BY SCAN TOOL 


OPER 
eI) 
4 


SLP 
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aR a SERA RE RE 
Cc CS 
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ERROR CODE SWITCH CIRCUIT STUCK SWITCH POSITION 
ODFTOW HAUL (f equipped CLOSED 


Diagnostic Test 


1 » CHECK TO SEE IF P0706 DTC IS CURRENT 
With the scan tool, perform the Shift Lever Position Test. 


Select the test outcome from the following: 

Test passes: 
Go To 6 

Test fails with Error Code: 
Go To 2 

Test fails without Error Code: 
Perform the Gearshift Adjustment Procedure per the Service Information. 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Ze CHECK THE TRANSMISSION SOLENOID/TRS ASSEMBLY 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

ignition on, engine not running. 

With the scan tool, perform the Shift Lever Position Test. 

When the scan tool instructs you to put the Gear Selector in a particular position, you must do so using the selector 
switch on the Transmission Simulator. 

The LED for the gear position in question must be illuminated on the Transmission Simulator prior to pressing 
"ENTER” on the scan tool. 

NOTE: When the scan tool requests the O/D off button be depressed (if equipped) , you must use the O/D 
OFF button in the vehicle or you will fail the Shift Lever Position Test with an error code 11 or OD-TOW/ 
HALL STUCK OPEN. 

NOTE: If the Shift Lever Position test fails, make sure to note the identification of the TRS Sense circuit for 
future reference. 


Did the Shift Lever Position test pass? 


Yes >> Remove the Oil Pan and Main Valve Body Assembly per the Service Information. Check for metal debris 
on top of the TRS Assembly. If debris is present, determine the cause of the debris and repair the trans- 
mission as necessary. If no problems are found, replace the Transmission TRS Assembly per the Ser- 
vice Information. 

Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 3 
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3. TRS | SENSE CIRCUIT OPEN 


Turn the ‘ignition ‘off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors and install Miller tool #8815. 
CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller tool #8815 to perform diagno- 
sis. 
Measure the resistance of the identified (141, T42, T3, or T1) TRS Sense circuit, from the Transmission Solenoid/ 
TRS Assembly harness connector to the appropriate terminal of Miller tool #8815. 

is the resistance above 5.0 ohms? 


Yes >> Repair the identified (141, T42, T3, or T1) TRS Sense circuit for an open. 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISS{ON/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 4 


4. TRS SENSE CIRCUIT SHORT TO GROUND 
Measure the resistance between ground and the identified (141, T42, T3, or T1) TRS Sense circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the identified (T41, T42, T3, or T1I)TRS Sense circuit for a short to ground. 


Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 5 


5. TRS SENSE CIRCUIT SHORT TO ANOTHER CIRCUIT 


Measure the resistance between the identified (T41, T42, T3, or T1) TRS Sense circuit and all other circuits in the 
Transmission Solenoid/TRS Assembly harness connector. 


Is the resistance below 100k ohms between the identified (T41, T42, T3, or T1) TRS Sense circuit and 
any other circuit(s) in the Transmission Solenoid/TRS Assembly harness connector? 


Yes >> Repair the identified (T41, T42, T3, or T1) TRS Sense circuit for a short to another circuit(s). 


Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No >> Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


6 » INTERMITTENT WIRING AND CONNECTORS 


The conditions | necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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Theory of Operation 


The temperature sensor is used to sense the temperature of the transmission fluid. Transmission fluid temperature 
can affect shift quality, torque converter operation and when or if some diagnostics are run. A failed temperature 
sensor could affect the OBD diagnostics. If a problem occurs in the transmission temperature sensor circuit, trans- 
mission temperature will be based on a calculated value. 
e When Monitored: 
Continuously with the ignition on and engine running. 
e Set Condition: 
DTC will set when the transmission temperature does not reach a normal operating temperature within a given 
time frame. Time is variable due to ambient temperature. Approximate DTC set time is 10 to 35 minutes. The 
following are starting temperature to warm up times to set this DTC: starting temperature -40° C (-40° F) warm 
up time 35 minutes, starting temperature -28° C ( -20° F) 25 minutes, starting temperature -6.6° C (20° F) 20 
minutes, starting temperature 15.5 ° C (60° F) 10 minutes. When the fault is set, calculated temperature is 
substituted for measured temperature, however the DTC is stored only after three consecutive occurrences. 


Possible Causes 


RELATED TRANSMISSION TEMPERATURE DTC’S PRESENT 


TRANSMISSION TEMPERATURE SENSOR 
POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 
1. DETERMINE IF RELATED TRANSMISSION TEMPERATURE DTCS ARE PRESENT 


With the scan tool, check Transmission DTCs. 
Are there any other Transmission Temperature Sensor related DTCs present? 


Yes >> Refer to the Transmission category and perform the appropriate diagnostic procedure. 
No >> Go To 2 


2. CHECK TO SEE IF DTC IS ACTIVE 
With the scan tool, view DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> GoTo3 
No >> Go To 4 


3. PCM AND WIRING 


Tum the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

ignition on, engine not running. 

With the Transmission Simulator, turn the Input/Output switch to OFF. 


With the scan tool, monitor the TRANS TEMP VOLTS while turning the Thermistor Voltage switch to all three posi- 
tions on the Transmission Simulator. 
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Compare the scan tool readings with the numbers listed on the Transmission Simulator. 


Do the readings on the Transmission Simulator match the scan tool readings + 0.2 volts? 


Yes >> Replace Transmission Temperature Sensor (TRS Assembly) per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No >> Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 


Service Bulletins and S.T.A.R. ON-LINE for any possible causes that may apply. If no problems are 
found, replace the PCM per the Service Information. With the scan tool, perform QUICK LEARN. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The temperature sensor is used to sense the temperature of the transmission fluid. Transmission fluid temperature 
can affect shift quality, torque converter operation and when or if some diagnostics are run. A failed temperature 
sensor could affect the OBD diagnostics. If a problem occurs in the transmission temperature sensor circuit, trans- 
mission temperature will be based on a calculated value. 
e When Monitored: 
Continuously with the ignition on and engine running. 
« Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage drops below 0.078 voits for the period of 
1.45 seconds. When the fault is set, calculated temperature is substituted for measured temperature, however 
the fault code is stored only after three consecutive occurrences of the fault. 


Possible Causes 


RELATED DTCS PRESENT 


(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 
TRANSMISSION TEMPERATURE SENSOR 
POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . DETERMINE IF RELATED DTCS ARE PRESENT 
With the scan tool, check Transmission DTCs. 


Are there any Speed Sensor DTCs present? 


Yes >> Refer to the Transmission category and perform the appropriate diagnostic procedure. 
No >> Go To 2 


2. CHECK TO SEE IF DTC IS ACTIVE 

With the scan tool, view DTCs. | 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 

Yes >> Go To 3 

No >> Go To 5 


Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the Transmission Simulator, turn the Input/Output switch to OFF. 


With the scan tool, monitor the TRANS TEMP VOLTS while turning the Thermistor Voltage switch to all three posi- 
tions on the Transmission Simulator. 
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Compare the scan tool readings with the numbers listed on the Transmission Simulator. 
Do the readings on the Transmission Simulator match the scan tool readings + 0.2 volts? 


Yes >> Replace Transmission Temperature Sensor (TRS Assembly) per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 4 


4, CHECK THE (154) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 
GROUND 


Disconnect the PCM C4 harness connector. 
Disconnect the TRS harness connector. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance between ground and the (154) Transmission 
Temperature Sensor Signal circuit. 


| 
is the resistance below 5.0 ohms? SENSOR- | 
TRANSMISSION 
Yes >> Repair the (154) Transmission Temperature Sensor Signal RANGE | 
circuit for a short to ground. eae 
Perform 42RLE TRANSMISSION VERIFICATION TEST. | 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 35 
42RLE - STANDARD PROCEDURE) | 
No >> Using the schematics as a guide, check the Powertrain aD ones nee b 
Control Module (PCM) terminals for corrosion, damage, or Dal en eee ee 
terminal push out. Pay particular attention to all power and ng | 0294200 | an 
ground circuits. Check for Service Information Tune-ups or so00booo 
Service Bulletins for any possible causes that may apply. If * i 
no problems are found, replace the PCM per the Service POI PINOUT 


information. With the scan tool, perform QUICK LEARN. BOX 8815 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 812a2dat 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 

42RLE - STANDARD PROCEDURE) 


5: INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The temperature sensor is used to sense the temperature of the transmission fluid. Transmission fluid temperature 
can affect shift quality, torque converter operation and when or if some diagnostics are run. A failed temperature 
sensor could affect the OBD diagnostics. If a problem occurs in the transmission temperature sensor circuit, trans- 
mission temperature will be based on a calculated value. 
e When Monitored: 
Continuously with the ignition on and engine running. 
« Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage rises above 4.94 volts for the period of 1.45 
seconds. When the fault is set, calculated temperature is substituted for measured temperature, however the 
fault code is stored only after three consecutive occurrences of the fault. 


Possible Causes 


(K900) SENSOR GROUND OPEN 
(754) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT OPEN 


(154) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
TRANSMISSION TEMPERATURE SENSOR 
POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


1 . CHECK TO SEE IF DTC IS CURRENT 
With the scan tool, view DTCs. 
Is the status Active for this DTC or is STARTS SINCE SET counter 2 or less? 
Yes >> Go To 2 
No >> Go To 6 


2 CHECK THE PCM AND WIRING WITH THE TRANSMISSION SIMULATOR 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit 8333-1A. 

Ignition on, engine not running. 

With the Transmission Simulator, turn the Input/Output switch to OFF. 

With the scan tool, monitor the TRANS TEMP VOLTS while turning the Thermistor Voltage switch to all three posi- 
tions on the Transmission Simulator. 

Compare the scan tool readings with the numbers listed on the Transmission Simulator. 


Do the readings on the Transmission Simulator match the scan tool readings + 0.2 volts? 


Yes >> Replace Transmission Temperature Sensor (TRS Assembly) per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 3 
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oS: CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the TRS harness connector 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the Transmission Temperature Sensor Signal 
circuit between the TRS harness connector and the appropriate terminal 
of Miller tool #8815. 


Is the resistance above 5.0 ohms? 
Yes >> Repair the Transmission Temperature Sensor Signal circuit 
for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
42RLE - STANDARD PROCEDURE) 


No >> Go To 4 


4. CHECK THE (K900) SENSOR GROUND CIRCUIT FOR AN OPEN 


Disconnect the PCM C2 harness connector. 

Measure the resistance of the (K900) Sensor Ground circuit between 
the TRS harness connector and the appropriate terminal of Miller tool 
#8815. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (K900) Sensor Ground circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
42RLE - STANDARD PROCEDURE) 


No >> Go To 5 
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5. CHECK THE (154) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 
VOLTAGE 


Ignition on, engine not running. 


With the scan tool under TIPM, actuate the Transmission. Ur | 
Measure the voliage of the (154) Transmission Temperature Sensor 
Signal circuit in the appropriate terminal of Miller tool #8815. (C2) 
is the voltage above 0.5 volts? — ; oo0c0000 . es | 
SoQoocoodg 

Yes >> Repair the (154) Transmission Temperature Sensor Signal i | ooocacoo|] 33 | 
circuit for a short to voltage. gH | SESSR RS | 39 | 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 7 Oh NOS Be | 

(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 

42RLE - STANDARD PROCEDURE) ee eh | 

No >> Using the schematics as a guide, check the Powertrain er6vareo | 


Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform QUICK LEARN. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC ~ 42RLE - STANDARD PROCEDURE) 


6. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0714-TRANSMISSION TEMPERATURE SENSOR INTERMITTENT 
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For a complete wiring diagram Refer to Section BW. 
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Theory of Operation 


The temperature sensor is used to sense the temperature of the transmission fluid. Transmission fluid temperature 
can affect shift quality, torque converter operation and when or if some diagnostics are run. A failed temperature 
sensor could affect the OBD diagnostics. If a problem occurs in the transmission temperature sensor circuit, trans- 
mission temperature will be based on a calculated value. 
« When Monitored: 
Continuously with the ignition on and engine running. 
e Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage fluctuates or changes abruptly within a pre- 
determined period of time. 


Possible Causes 


TRANSMISSION TEMPERATURE SENSOR 
POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


1 . CHECK TO SEE IF DTC IS CURRENT 
With the scan tool, view DTCs. 7 

is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> GoTo 2 
No >> Go To 3 


2. CHECK THE PCM AND WIRING WITH THE TRANSMISSION SIMULATOR 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the Transmission Simulator, turn the Input/Output switch to OFF. 

With the scan tool , monitor the TRANS TEMP VOLTS while turning the Thermistor Voltage switch to all three posi- 
tions on the Transmission Simulator. 

Compare the scan tool readings with the numbers listed on the Transmission Simulator. 


Do the readings on the Transmission Simulator match a non-fluctuating scan tool reading «+ 0.2 volts? 


Yes >> Replace Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Information Tune-ups or Service Bulletins for any possible causes that may apply. if no prob- 
lems are found, replace the PCM per the Service Information. With the scan tool, perform QUICK 
LEARN. 
Periorm 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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S. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool , check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0716-INPUT SPEED SENSOR 1 CIRCUIT PERFORMANCE 
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Theory of Operation 
The transmission control system uses two speed sensors, one to measure input rpm and one to measure output 
rpm. These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified 
through system checks. 
e When Monitored: 
The transmission gear ratio is monitored continuously while the transmission is in gear. 


e Set Condition: 
lf there is an excessive change in the Input rpm in any valid gear (R, 1st, 2nd, 3rd, or 4th). 


Possible Causes 


(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 

(T13) SPEED SENSOR GROUND CIRCUIT OPEN 

(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 
( 

( 


T52) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 
INPUT SPEED SENSOR 

POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK TO SEE IF DTC P0716 IS CURRENT 


Start the engine. 
Place the shifter in park. 
With the scan tool , read the Input Speed Sensor rpm. 


Is the Input Speed Sensor reading below 400 rpm? 


Yes >> Go To 2 
No >> Go To 8 


2. CHECK THE PCM AND WIRING WITH THE TRANSMISSION SIMULATOR 


Tur the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 


CAUTION: Removal of the ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 


WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the Transmission Simulator, set the “Input/Output Speed” switch to "ON” and the rotary switch to the “3000/ 
1250" position. 

With the scan tool, read the Input and Output rpm. 


Does the Input speed read 3000 rpm and the Output speed read 1250 rpm + 50 rpm? 


Yes >> Replace the Input Speed Sensor per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 3 
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3: CHECK THE (152) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 


21 - 39 


Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Input Speed Sensor harness connector. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (T52) Input Speed Sensor Signal circuit 
between the Input Speed Sensor harness connector and the appropri- 
ate terminal of Miller tool #8815. 


is the resistance above 5.0 ohms? 
Yes >> Repair the (152) input Speed Sensor Signal circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 4 


4. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR AN OPEN 


Measure the resistance of the (T1383) Speed Sensor Ground circuit 
between the Input Speed Sensor harness connector and the appropri- 
ate terminal of Miller tool #8815. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (T13) Speed Sensor Ground circuit for an open. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 5 
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5, CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (752) Input Speed 
Sensor Signal circuit. 


is the resistance Below 5.0 ohms? 


<= 
Yes >> Repair the (T52) input Speed Sensor Signal circuit for a (Go) 
short to ground. 4 2 ‘ 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- SENSOR. 
TOMATIC - 42RLE - STANDARD PROCEDURE) INPUT 
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6. CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 


Disconnect the Output Speed Sensor harness connector. 

ignition on, engine not running. 

With the scan tool under TIPM, actuate the Transmission. 

Measure the voltage of the (T52) Input Speed Sensor Signal circuit. 


Is the voltage above 0.5 volt? 


Yes >> Repair the (T52) Input Speed Sensor Signal circuit for a 
short to voltage. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- Pica 
TOMATIC - 42RLE - STANDARD PROCEDURE) meine 
No >> Go To 7 33 
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7; CHECK THE (113) SPEED SENSOR GROUND CIRCUIT FOR A SHORT TO VOLTAGE 


With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T13) Speed Sensor Ground circuit. 


Ils the voltage above 0.5 voits? 


Yes >> Repair the (113) Speed Sensor Ground circuit for a short to a 
voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. 


No >> Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tooi, perform QUICK LEARN. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for shorted and open circuits. 

With the scan tool , check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Builetins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0721-OUTPUT SPEED SENSOR CIRCUIT PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The transmission system uses two speed sensors, one to measure input rom and one to measure output rom. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
system checks. 
e When Monitored: 
The transmission gear ratio is monitored continuously while the transmission is in gear. 
* Set Condition: 
Hf there is an excessive change in the Output rom in any gear. 


Possible Causes 


(114) OUTPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 
(T13) SPEED SENSOR GROUND CIRCUIT OPEN 
(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 


(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 
OUTPUT SPEED SENSOR 

POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK IF THE DTC IS CURRENT 


Start the engine in park. 
Raise the drive wheels off of the ground. 


WARNING: Properly support the vehicle. 
Firmly apply the brakes and place the transmission selector in drive. 


WARNING: Be sure to keep hands and feet clear of rotating wheels. 
Release the brakes and allow the drive wheels to spin freely. 
NOTE: The drive wheeis must be turning at this point. 
With the scan tool, read the Output rom 
is the Output rpm below 1007 


Yes >> Go To 2 
No >> Go To 8 


2. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 


Turn the ignition off to the lock position. 

Remove the ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the Transmission Simulator, set the “Input/Output Speed” switch to “ON” and the rotary switch to the “3000/ 
1250” position. 
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With the scan tool , read the Input and Output rpm. 
Does the Input rpm read 3000 and the Output rpm read 1250 (within 50 rpm)? 


Yes >> Replace the Output Speed Sensor per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 3 


3; CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 
Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector. 

Disconnect the Output Speed Sensor harness connector. 


NOTE: Check connectors - Clean/repair as necessary. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (T14) Output Speed Sensor Signal circuit 
between the Output Speed Sensor harness connector and the appropri- 
ate terminal of Miller tool #8815. 


Is the resistance above 5.0 ohms? 


SENSOR- 
oOurPUT 
SPEED 
arn) 


OPoocoos 


Yes >> Repair the (T14) Output Speed Sensor Signal circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 4 
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4. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR AN OPEN 


Measure the resistance of the Speed Sensor Ground circuit between 
the Output Speed Sensor harness connector and the appropriate termi- 
nal of Miller tool #8815. 


Is the resistance above 5.0 ohms? 


Yes >> Hepair the (113) Speed Sensor Ground circuit for an open. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 5 
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SCM PINOUT 
BOX 8845 


5. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (114) Output Speed 
Sensor Signal circuit. 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (114) Output Speed Sensor Signal circuit for a 


short to ground. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 6 
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Ignition on, engine not running. 


With the scan tool under TIPM, actuate the Transmission. sir 
Measure the voltage of the (T14) Output Speed Sensor Signal circuit. 
is the voltage above 0.5 voit? ; (62) 
Yes >> Repair the (T14) Output Speed Sensor Signal circuit for a eet 
short to voltage. oo000000 
Perform 42RLE TRANSMISSION VERIFICATION TEST - ae 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 
32 PCM PINOUT 
No >> Go To 7 BOX 8815 


81Gba60a 


"e CHECK THE (113) SPEED SENSOR GROUND CIRCUIT FOR A SHORT TO VOLTAGE 


With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (113) Speed Sensor Ground circuit. 


Is the voltage above 0.5 volts? 
Yes >> Repair the (T13) Speed Sensor Ground circuit for a short to 


Goouaoosg 


voltage. ee 
Perform 42RLE TRANSMISSION VERIFICATION TEST - ooo00000 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 09:90:09. 
TOMATIC - 42RLE - STANDARD PROCEDURE) mie sae 
No >> Using the schematics as a guide, check the Powertrain bese dieiee 


Control Module (PCM) terminals for corrosion, damage, or noxasis 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform QUICK LEARN. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


816ba614 


8. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for shorted and open circuits. 

With the scan tool , check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 
Check for Service information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0726-ENGINE SPEED INPUT CIRCUIT RANGE/PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 
The PCM uses a dual port RAM internal to the controller to send the engine speed signal to the Transmission 
Control System. The calculated engine RPM is compared to a minimum and maximum value. If the PCM interprets 


this signal to be out of range when the engine is running the code is set. The MIL illuminates after 10 seconds of 
vehicle operation and the transmission system defaults to limp-in mode. 
* When Monitored: 
Whenever the engine is running. 


¢ Set Condition: 
The Engine rpm is less than 390 or greater than 8000 for more than 2 seconds while the engine is running. 


Possible Causes 
ENGINE DTCS PRESENT 


POWERTRAIN CONTROL MODULE 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 


SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK IF THE DTC IS CURRENT 
Start the engine. 


NOTE: This DTC is not a Transmission Input Speed Sensor DTC. 
With the scan tool, read DTCs. 


Is the status Active or is the Starts Since Set counter set at 0 for this DTC ? 


Yes >> Go to 2 
No >> Go to 3 


2. CHECK IF ENGINE DTCS ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTCs present? 


Yes >> Reler to Section 9 ~ Engine Electrical Diagnosis and Testing and perform the appropriate diagnostic 
procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser- 
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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3 CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for shorted and open circuits. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0731-GEAR RATIO ERROR IN 1ST 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
data checks. When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding gear ratio 
error trouble code is set. The transmission will go into limp-in mode after four gear ratio error events occur in a 
given driving cycle. 
e When Monitored: 
The Transmission gear ratio is monitored continuously while the transmission is in gear. 
e Set Condition: 
if the ratio of the Input rpm to the Output rpm does not match the current gear ratio when compared to the 
known gear ratio. 


Possible Causes 


RELATED TRANSMISSION DTCS PRESENT 


INTERMITTENT GEAR RATIO ERRORS 
INTERNAL TRANSMISSION 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR RELATED TRANSMISSION DTCS 


With the scan tool, read Transmission DTCs. 
lf any of these DTCs are present, perform their respective tests first. 


Are there any Loss of Prime, Line Pressure Sensor and/or Speed Sensor DTCs present? 


Yes >> Refer to appropriate diagnostic procedure in the Transmission category. If any of these DTCs are 
present, they will cause a gear ratio error. Perform the test for Loss of Prime first if it is present. 


No >> Go to 2 


2. CHECK TO SEE IF P0731 IS CURRENT 
With the scan tool, perform the 1st gear clutch test. Follow the instructions on the scan tool. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 
CAUTION: Do not overheat the transmission. 

Did the Clutch Test pass, Input Speed remain at zero? 


Yes >> Goto 3 

No >> Repair internal Transmission as necessary. Check all of the components related to the UD and LR 
clutches. Inspect the Oil Pump and repair or replace as necessary. Refer to the Service Information for 
the proper repair procedures. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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3: CHECK FOR INTERMITTENT OPERATION 


The conditions to set this DTC are not current at this time. 

Check the gearshift linkage adjustment. 

Gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits. {f the vehicle passes the 
Clutch Test and still sets Gear Ratio DTC, check the Speed Sensors for proper operation. 

Remove the ignition Switch Feed fuse from the TIPM. 


CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Check the wiring and connectors for the Speed Sensors for a good connection, then perform a wiggle test using the 
Transmission Simulator. 

This DTC can also be set under extreme temperature conditions. This is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0732-GEAR RATIO ERROR IN 2ND 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The transmission system uses two speed sensors, one to measure input rom and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
data checks. When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding gear ratio 
error trouble code is set. The transmission will go into lirp-in mode after four gear ratio error events occur in a 
given driving cycle. 
e When Monitored: 
The Transmission gear ratio is monitored continuously while the transmission is in gear. 
e Set Condition: 
if the ratio of the Input rom to the Output rom does not match the current gear ratio when compared to the 
known gear ratio. 


Possible Causes 


RELATED TRANSMISSION DTCS PRESENT 


TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
INTERMITTENT GEAR RATIO ERRORS 
INTERNAL TRANSMISSION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF RELATED TRANSMISSION DTCS ARE PRESENT 


With the scan tool, read Transmission DTCs. 
if any of these DTCs are present, perform their respective tests first. 


Are there any Loss of Prime, Line Pressure Sensor and/or Speed Sensor DTCs present? 


Yes >> Refer to appropriate diagnostic procedure in the Transmission category. If any of these DTCs are 
present, they will cause a gear ratio error. Perform the test for Loss of Prime first if it is present. 


No >> Go to 2 


2. CHECK IF THE DTC IS CURRENT 


With the scan tool, perform the 2nd gear clutch test. Follow the instructions on the scan tool. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 


CAUTION: Do not overheat the transmission. 

Did the Clutch Test pass, Input Speed remain at zero? 
Yes >> Go to 3 
No >> Go to 4 
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Check the gearshift linkage adjustment. 


Gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits. If the vehicle passes the 
Clutch Test and still sets Gear Ratio DTC, check the Speed Sensors for proper operation. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Check the wiring and connectors to the Speed Sensors for a good connection, then perform a wiggle test using the 
Transmission Simulator. 

This DTC can also be set under extreme temperature conditions. This is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 


4. CHECK FOR RELATED PRESSURE SWITCH DTCS 
With the scan tool, read Transmission DTCs. 
Are the DTCs P0845 and/or P0846 present also? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RALE - STANDARD PROCEDURE) 


No >> Repair internal Transmission per the Service Information. Check all of the components related to the UD 
and 2/4 clutches. inspect the Oil Pump and repair or replace as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0733-GEAR RATIO ERROR IN 3RD 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The transmission system uses two speed sensors, one to measure input rom and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
data checks. When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding gear ratio 
error trouble code is set. The transmission will go into limp-in mode after four gear ratio error events occur in a 
given driving cycle. 
e When Monitored: 
The Transmission gear ratio is monitored continuously while the transmission is in gear. 
e Set Condition: 
if the ratio of the Input rpm to the Output rom does not match the current gear ratio when compared to the 
known gear ratio. 


Possible Causes 


RELATED TRANSMISSION DTCS PRESENT 


INTERMITTENT GEAR RATIO ERRORS 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
INTERNAL TRANSMISSION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


: . CHECK IF RELATED TRANSMISSION DTCS ARE PRESENT 


With the scan tool, read Transmission DTCs. 
If any of these DTCs are present, perform their respective tests first. 


Are there any Loss of Prime, Line Pressure Sensor and/or Speed Sensor DTCs present? 


Yes >> Refer to appropriate diagnostic procedure in the Transmission category. If any of these DTCs are 
present, they will cause a gear ratio error. Perform the test for Loss of Prime first if it is present. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go to 2 


2. CHECK IF THE DTC IS CURRENT 
With the scan tool, perform the 3rd gear clutch test. Follow the instructions on the scan tool. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 
CAUTION: Do not overheat the transmission. 

Did the Clutch Test pass, input Speed remain at zero? 


Yes >> Go to 3 
No >> Goto 4 
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3: CHECK FOR INTERMITTENT OPERATION 


The conditions to set this DTC are not current at this time. 

Check the gearshift linkage adjustment. 

Gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits. If the vehicle passes the 
Clutch Test and still sets Gear Ratio DTC, check the Speed Sensors for proper operation. 

Remove the ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Check the wiring and connectors for the Speed Sensors for a good connection, then perform a wiggle test using the 
Transmission Simulator. 

This DTC can also be set under extreme temperature conditions, this is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RALE - STANDARD PROCEDURE) 


No >> Test Complete. 


4. CHECK FOR RELATED PRESSURE SWITCH DTCS 


With the scan tool, read Transmission DTCs. 
Are the DTCs P0870 and/or P0871 present also? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 

No >> Repair internal Transmission per the Service Information. Check all of the components related to the UD 
and O/D clutches. Inspect the Oil Pump and repair or replace as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0734-GEAR RATIO ERROR IN 4TH 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The transmission system uses two speed sensors, one to measure input rom and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
data checks. When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding gear ratio 
error trouble code is set. The transmission will go into limp-in mode after four gear ratio error events occur in a 
given driving cycle. 
e When Monitored: 
The Transmission gear ratio is monitored continuously while the transmission is in gear. 
e Set Condition: 
lf the ratio of the Input rom to the Output rom does not match the current gear ratio when compared to the 
known gear ratio. 


Possible Causes 


RELATED TRANSMISSION DTCS PRESENT 


INTERMITTENT GEAR RATIO ERRORS 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
INTERNAL TRANSMISSION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF RELATED TRANSMISSION DTCS ARE PRESENT 


With the scan tool, read Transmission DTCs. 
lf any of these DTCs are present, perform their respective tests first. 


Are there any Loss of Prime, Line Pressure Sensor and/or Speed Sensor DTCs present? 


Yes >> Refer to appropriate diagnostic procedure in the Transmission category. If any of these DTCs are 
present, they will cause a gear ratio error. Perform the test for Loss of Prime first if it is present. 


No >> Goto 2 


2. CHECK IF THE DTC IS CURRENT 


With the scan tool, perform the 4th (2nd and 3rd) gear clutch test. Follow the instructions on the scan tool. 


NOTE: Due to that there is no actual 4th gear clutch test, to check the OD and 2/4 clutches perform the 2nd 
and 3rd gear clutch test. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 


CAUTION: Do not overheat the transmission. 

Did both Clutch Test pass, Input Speed remain at zero? 
Yes >> Go to 3 
No >> Go to 4 
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3. CHECK FOR INTERMITTENT OPERATION 


The conditions to set this DTC are not current at this time. 

Check the gearshift linkage adjustment. 

Gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits. If the vehicle passes the 
Clutch Test and still sets a Gear Ratio DTC, check the Speed Sensors for proper operation. 

Remove the ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to de so can result in 
personal injury or death. 

install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 


Check the wiring and connectors for the Speed Sensors for a good connection, then perform a wiggle test using the 
Transmission Simulator. 

This DTC can also be set under extreme temperature conditions, this is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Check for Service information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 


4. CHECK FOR RELATED PRESSURE SWITCH DTCS 


With the scan tool, read Transmission DTCs. 
Are the DTCs P0870 and/or P0871 present also? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Repair internal Transmission per the Service Information. Check all of the components related to the 
O/D and 2/4 clutches. Inspect the Oil Pump and repair or replace as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0736-GEAR RATIO ERROR IN REVERSE 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The transmission system uses two speed sensors, one to measure input rom and one to measure output rom. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
data checks. When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding gear ratio 
error trouble code is set. The transmission will go into limp-in mode after four gear ratio error events occur in a 
given driving cycle. 
e When Monitored: 
The Transmission gear ratio is monitored continuously while the transmission is in gear. 
* Set Condition: 
lf the ratio of the Input rpm to the Output rpm does not match the current gear ratio when compared to the 
known gear ratio. 


Possible Causes 


RELATED TRANSMISSION DTCS PRESENT 


INTERMITTENT GEAR RATIO ERRORS 
INTERNAL TRANSMISSION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . DETERMINING IF RELATED TRANSMISSION DTCS ARE PRESENT 


With the scan tool, read Transmission DTCs. 
{f any of these DTCs are present, perform their respective tests first. 


Are there any Loss of Prime, Line Pressure Sensor and/or Speed Sensor DTCs present? 


Yes >> Refer to appropriate diagnostic procedure in the Transmission category. If any of these DTCs are 
present, they will cause a gear ratio error. Perform the test for Loss of Prime first if it is present. 


No >> Go to 2 


2. CHECK TO SEE IF P0731 IS CURRENT 


With the scan tool, perform the Reverse gear clutch test. Follow the instructions on the scan tool. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 


CAUTION: Do not overheat the transmission. 
Did the Clutch Test pass, input Speed remain at zero? 


Yes >> Go to 3 

No >> Repair internal Transmission per the Service Information. Check ail of the components related to the 
Reverse and L/R clutches. Inspect the Oil Pump and repair or replace as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


21-58 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS ———_——___-—_—- LX 


3: CHECK FOR INTERMITTENT OPERATION 


The conditions to set this DTC are not current at this time. 
Check the gearshift linkage adjustment. 


Gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits. lf the vehicle passes the 
Clutch Test and still sets Gear Ratio DTC, check the Speed Sensors for proper operation. 


Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 


Check the wiring and connectors related to the Speed Sensors for a good connection, then perform a wiggle test 
using the Transmission Simulator. 


This DTC can also be set under extreme temperature conditions, this is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 


With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0740-TCC OUT OF RANGE 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


When in 2nd, 3rd, or 4th gear, the Torque Converter Clutch (TCC) can be locked or partially locked when certain 
conditions are met. The TCC piston is electronically modulated by increasing the duty cycle of the LR/TCC solenoid 
until the torque converter slip difference (difference between engine and turbine speed) is within 60 rpm. Then the 
LR/TCC solenoid is fully energized (FEMCC / 100% duty cycle). Torque converter slip is monitored in FEMCC to 
ensure adequate clutch capacity. The transmission will attempt normal EMCC operation (not in limp-in) even after 
the MIL is illuminated. MIL will illuminate after 5 minutes of accumulated slip in FEMCC. 
e When Monitored: 
The Torque Converter Clutch (TCC) is in FEMCC or PEMCC, Transmission temperature is hot, Engine tem- 
perature is greater than 38° C or 100° F, Transmission Input Speed greater than engine speed, TPS less than 
30°, and brake not applied. 
e Set Condition: 
The TCC is modulated by controlling the duty cycle of the L/R Solenoid until the difference between the Engine 
rpm and the Transmission Input Speed rpm or duty cycle is within a desired range. The DTC is set after the 
period of 10 seconds and 3 occurrences of either: FEMCC - with slip greater than 100 rpm or PEMCC - duty 
cycle greater than 85%. 


Possible Causes 


RELATED L/R SOLENOID OR PRESSURE SWITCH DTCS PRESENT 
INTERNAL TRANSMISSION 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 
Are the DTCs P0750 and/or P0841 present also? 

Yes >> Refer to the Transmission category and perform the appropriate symptom. 

No >> Go to 2 


2. CHECK IF THE DTC IS CURRENT 


ignition on, engine not running. 

With the scan tool, record and erase DTCs. 

Drive the vehicie until it is fully warmed up to at least 43° C (110° F). 

Perform the following step 3 times. 

Drive the vehicle at 80 km/h (50 mph) and allow 4th gear to engage for at least 10 seconds. Close the throttle, then 
tip back in until the throttle angie is between 25 and 29 degrees. Note that if you go over 30 degrees, you must 
back off of the throttle and retry. 


Did the TCC engage during any of the attempts? 


Yes >> Goto3 

No >> Perform the Hydraulic Pressure test per the Service Information and repair the internal transmission 
components and Torque convertor as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 


This DTC can also be set under extreme temperature conditions. This is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 


With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 
Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


Four solenoids are used to control the friction elements (clutches). The continuity of the solenoids circuits are peri- 
odically tested. Each solenoid is turned on or off depending on its current state. An inductive spike should be 
detected by the PCM during this test. If no spike is detected, the circuit is tested again to verify the failure. In 
addition to the periodic testing, the solenoid circuits are tested if a gear ratio or pressure switch error occurs. In this 
case, one failure will result in the appropriate DTC being set. The MIL will illuminate and the transmission goes into 
neutral, if the DTC is set above 35 km/h (22 mph), Limp-in mode when vehicle speed is below 35 km/h (22 mph). 
e When Monitored: 
Initially at ignition on, then every 10 seconds thereafter. The solenoids will also be tested immediately after a 
gear ratio error or pressure switch error is detected. 


e Set Condition: 
Three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio or 
pressure switch error. 


Possible Causes 


RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 
(T20) L/R SOLENOID CONTROL CIRCUIT OPEN 


(T20) L/R SOLENOID CONTROL CIRCUIT SHORT TO GROUND 
(T20) L/R SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 
1. DETERMINING IF RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 


With the scan tool, read TIPM DTCs. 
Are there any TIPM TCM Power Conirol Circuit DTCs present also? 


Yes >> Refer to the Transmission category and perform the appropriate diagnostic procedure. 
No >> Go To 2 


2. CHECK IF THE DTC IS CURRENT 
With the scan tool, view DTCs. 
Is the status Active or is STARTS SINCE SET counter set at 0 for this DTC? 
Yes >> Go To 3 
No >> Go To 8 


3; CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 


Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 


CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the scan tool, actuate the L/R Solenoid. 
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Monitor the L/R Solenoid LED on the Transmission Simulator. 
Did the L/R Solenoid LED on the Transmission Simulator blink on and off during actuation? 


Yes >> Go To 4 
No >> Go To 5 


4. CHECK WIRING USING THE TRANSMISSION SIMULATOR 


With the scan tool, continue to actuate the L/R Solenoid. 
While monitoring the L/R Solenoid LED on the Transmission Simulator, wiggle the related wiring harness and con- 
nectors. 


Did the L/R Solenoid LED on the Transmission Simulator continue to blink on and off during the wiggle 
test? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No >> Repair wiring or connectors as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


5. CHECK THE (T20) L/R SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 


Measure the resistance of the (T20) L/R Solenoid Control circuit ASSEMBLY- 
between the Solenoid/Pressure Switch Assembly harness connector TRANSMISSION 
and the appropriate terminal of Miller tool #8815. ore eee 


is the resistance above 5.0 ohms? eee 


Yes >> Repair the (120) L/R Solenoid Control circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - eA we amece = 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 9 eBo0c00 | 1 
TOMATIC - 42RLE - STANDARD PROCEDURE) 16 | coocccce| 23 


4 2000000 
No >> Go To 6 o0000000 


PCM PINOUT 


BOX 8815 8i2a59id 
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6. CHECK THE (T20) L/R SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T20) L/R Solenoid 
Control circuit. 


is the resistance below 5.0 ohms? 


Yes >> Repair the (T20) L/R Solenoid Control circuit for a short to 
ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) pene 
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We CHECK THE (T20) L/R SOLENOID CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 


Ignition on, engine not running. 


With the scan tool under TIPM, actuate the Transmission. | Sr 
Measure the voltage of the (T20) L/R Solenoid Control circuit. 10 ; 
Ee 1 
9 


is the voltage above 0.5 volts? 


OtGoO Oooo G 


Yes >> Repair the (T20) L/R Solenoid Control circuit for a short to 


OOooo6ssE 


voltage. 48 ogoco0ced 24 

Perform 42RLE TRANSMISSION VERIFICATION TEST - a4 ds 30 

VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- at 38 | 

TOMATIC - 42RLE - STANDARD PROCEDURE) satis | 
No >> Using the schematics as a guide, check the Powertrain BOX 8818 

Control Module (PCM) terminals for corrosion, damage, or 816ba450 


terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform QUICK LEARN. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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8. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0755-2/4 SOLENOID CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


Four solenoids are used to control the friction elements (clutches). The continuity of the solenoids circuits are peri- 
odically tested. Each solenoid is turned on or off depending on its current state. An inductive spike should be 
detected by the PCM during this test. If no spike is detected, the circuit is tested again to verify the failure. In 
addition to the periodic testing, the solenoid circuits are tested if a gear ratio or pressure switch error occurs. In this 
case, one failure will result in the appropriate DTC being set. The MIL will illuminate and the transmission goes into 
neutral, if the DTC is set above 35 km/h (22 mph), Limp-in mode when vehicle speed is below 35 km/h (22 mph). 
e When Monitored: 
initially at ignition on, then every 10 seconds thereafter. The solenoids will also be tested immediately after a 
gear ratio error or pressure switch error is detected. 
¢ Set Condition: 
Three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio or 
pressure switch error. 


Possible Causes 


RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 
(T19) 2/4 SOLENOID CONTROL CIRCUIT OPEN 


(T19) 2/4 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 
(T19) 2/4 SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 
|. DETERMINING IF RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 


With the scan tool, read TIPM DTCs. 
Are there any TIPM TCM Power Control Circuit DTCs present also? 


Yes >> Refer to the Transmission category and perform the appropriate diagnostic procedure. 
No >> Go To 2 


2. CHECK TO SEE IF P0755 IS CURRENT 
With the scan tool, view DTCs. 
Is the status Active or is the STARTS SINCE SET counter set at 0 for this DTC? 
Yes >> GoTo3 
No >> Go To 8 


3: CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter Kit. 

ignition on, engine not running. 

With the scan tool, actuate the 2/4 Solenoid. 
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Monitor the 2/4 Solenoid LED on the Transmission Simulator. 
Did the 2/4 Solenoid LED on the Transmission Simulator blink on and off during actuation? 


Ves >> Go To 4 
No >> Go To 5 


4. CHECK WIRING USING THE TRANSMISSION SIMULATOR 


With the scan tool, continue to actuate the 2/4 Solenoid. 


While monitoring the 2/4 Solenoid LED on the Transmission Simulator, wiggle the related wiring harness and con- 
nectors. 


Did the 2/4 Solenoid LED on the Transmission Simulator continue to blink on and off during the wiggle 
test? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Repair wiring or connectors as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


5) CHECK THE (119) 2/4 SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (119) 2/4 Solenoid Control circuit 


ASSEMBLY- 


between the Solenoid/Pressure Switch Assembly harness connector TRANSMISSION 
and the appropriate terminal of Miller tool #8815. scape ied 
SwiTc 
is the resistance above 5.0 ohms? (42 RLE) 
Yes >> Repair the (T19) 2/4 Solenoid Control circuit for an open. 6 
Perform 42RLE TRANSMISSION VERIFICATION TEST - : Re a : 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 3 cooeoan | 15 
TOMATIC - 42RLE - STANDARD PROCEDURE) 16 [S89 S988 .0.0%) “28 
No >> Go To 6 - eoooooce " 


PCM PINOUT 
BOX 8615 812a5aa5 | 
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6. CHECK THE (119) 2/4 SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (119) 2/4 Solenoid 
Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (119) 2/4 Solenoid Control circuit for a short to 
ground. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 7 ASSEMBLY- 
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SWITCH 
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PCM PINOUT 
BOX 8815 Bi2a5aaQ 
Fe CHECK THE (119) 2/4 SOLENOID CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 
Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. {ii 
Measure the voltage of the (119) 2/4 Solenoid Control circuit. ; z oes 
is the voltage above 0.5 volts? | , C2) 
Yes >> Repair the (119) 2/4 Solenoid Control circuit for a short to g aking cee 16 
voltage. 16 occogs00 23 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 24 Panini 30 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 34 38 
TOMATIC - 42RLE - STANDARD PROCEDURE) Smreee 
No >> Using the schematics as a guide, check the Powertrain BOX 8815 
Control Module (PCM) terminals for corrosion, damage, or 816ba40b 


terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform QUICK LEARN. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC ~ 42RLE - STANDARD PROCEDURE) 
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8. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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Theory of Operation 


Four scienoids are used to control the friction elements (clutches). The continuity of the solenoid circuits is period- 
ically tested. Each solenoid is turned on or off depending on its current state. An inductive spike should be detected 
by the PCM during this test. If no spike is detected, the circuit is tested again to verify the failure. In addition to the 
periodic testing, the solenoid circuits are tested if a gear ratio or pressure switch error occurs. In this case, one 
failure will result in the appropriate DTC being set. The MIL will illuminate and the transmission goes into neutral, if 
the DTC is set above 35 km/h (22 mph), Limp-in mode when vehicle speed is below 35 km/h (22 mph). 
¢ When Monitored: 
initially at ignition on, then every 10 seconds thereafter. The solenoids will also be tested immediately after a 
gear ratio error or pressure switch error is detected. 
« Set Condition: 
Three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio or 
pressure switch error. 


Possible Causes 


RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 
(160) OD SOLENOID CONTROL CIRCUIT OPEN 


(760) OD SOLENOID CONTROL CIRCUIT SHORT TO GROUND 
(160) OD SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. DETERMINING IF RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 
With the scan tool, read TIPM DTCs. 
Are there any TIPM TCM Power Control Circuit DTCs present also? 


Yes >> Refer to the Transmission category and perform the appropriate diagnostic procedure. 
No >> Go To 2 


2. CHECK IF DTC IS CURRENT 
With the scan tool, view DTCs. 
is the status Active or is the STARTS SINCE SET counter set at 0 for this DTC? 
Yes >> GoTo 3 
No >> Go To 8 


So CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller too! #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the scan tool, actuate the OD Solenoid. 


LX 


Monitor the OD Solenoid LED on the Transmission Simulator. 
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Did the OD Solenoid LED on the Transmission Simulator blink on and off during actuation? 


Yes >> Go To 4 
No >> Go To 5 


4, CHECK WIRING USING THE TRANSMISSION SIMULATOR 


With the scan-tool, continue to actuate the OD Solenoid. 


While monitoring the OD Solenoid LED on the Transmission Simulators, wiggle the related wiring harness and con- 


nectors. 


Did the OD Solenoid LED on the Transmission Simulator continue to blink on and off during the wiggle 


test? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Repair wiring or connectors as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


5. CHECK THE (160) OD SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (T60) OD Solenoid Control circuit 
between the Solenoid/Pressure Switch Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (T60) OD Solenoid Control circuit for an open. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 6 


ASSEMBLY- 
TRANSMISSION 
SOLENOID/PRESSURE 
SWiTcH 
(42 RLE) 


1 


& 
J-~-- 


eooog0osd 


16 eoag90000 23 
eg00a00 


9G000G00 


PCM PINOUT 
BOX 8815 


B12a5ab7 
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6. CHECK THE (760) OD SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 
Measure the resistance between ground and the (T60) OD Solenoid 


Control circuit. ie 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (T60) OD Solenoid Control circuit for a short to 
ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 7 


ASSEMBLY- 
TRANSMISSION 
SOLENOIDPRESSURE 
SWITCH 

4 42 RUE) 


eocaocgoe 
8 eooa00n0 
16 aoueooao 23 


Sooqgood 
eooe0o06 


PCM PINOUT 


BOX 8815 812a5abb 
7. CHECK THE (T60) OD SOLENOID CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 
Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. & f(T 
Measure the voltage of the (T60) OD Solenoid Control circuit. : 
2 2 
Is the voltage above 0.5 volts? a i : C2) 
Yes >> Repair the (T60) OD Solenoid Control circuit for a short to al cageseo. | a8 
voltage. 46 ooocoooe 23 
Perform 42ALE TRANSMISSION VERIFICATION TEST - 2 oe 30 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 31 38 
TOMATIC - 42RLE - STANDARD PROCEDURE) Peo 
No >> Using the schematics as a guide, check the Powertrain BOX a8t8 
Control Module (PCM) terminals for corrosion, damage, or B16b9240 


terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
information. With the scan tool, perform QUICK LEARN. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Lx ———_—___——_ AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS 21-75 


8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


Four solenoids are used to control the friction elernents (clutches). The continuity of the solenoid circuits is period- 
ically tested. Each solenoid is turned on or off depending on its current state. An inductive spike should be detected 
by the PCM during this test. If no spike is detected, the circuit is tested again to verify the failure. In addition to the 
periodic testing, the solenoid circuits are tested if a gear ratio or pressure switch error occurs. In this case, one 
failure will result in the appropriate DTC being set. The MIL will illuminate and the transmission goes into neutral, if 
the DTC is set above 35 km/h (22 mph), Limp-in mode when vehicle speed is below 35 km/h (22 mph). 
« When Monitored: 
initially at ignition on, then every 10 seconds thereafter. The solencids will also be tested immediately after a 
gear ratio error or pressure switch error is detected. 
« Set Condition: 
Three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio or 
pressure switch error. 


(T59) UD SOLENOID CONTROL CIRCUIT OPEN 


(T59) UD SOLENOID CONTROL CIRCUIT SHORT TO GROUND 
(T59) UD SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 
1. DETERMINING IF RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 


With the scan tool, read TIPM DTCs. 
Are there any TIPM TCM Power Conirol Circuit DTCs present also? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 2 


2. CHECK IF THE DTC IS CURRENT 
With the scan tool, view DTCs. 7 
Is the status Active or is the STARTS SINCE SET counter set at 0 for this DTC? 
Yes >> GoTo 3 
No >> Go To 8 


3. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 


Turn the ignition off to the lock position. 

Remove the ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 


WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 


ignition on, engine not running. 
With the scan tool, actuate the UD Solenoid. 
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Monitor the UD Solenoid LED on the Transmission Simulator. 
Did the UD Solenoid LED on the Transmission Simulator blink on and off during actuation? 


Yes >> Go To 4 
No >> Go To 5 


4. CHECK WIRING USING THE TRANSMISSION SIMULATOR 


With the scan tool, continue to actuate the UD Solenoid. 


While monitoring the UD Solenoid LED on the Transmission Simulator, wiggle the related wiring harness and con- 
nectors. 


Did the UD Solenoid LED on the Transmission Simulator continue to blink on and off during the wiggle 
test? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Repair wiring or connectors as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


5, CHECK THE (759) UD SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (159) UD Solenoid Control circuit 
between the Solenoid/Pressure Switch Assembly harness connector ASSEMBLY- 
and the appropriate terminal of Miller tool #8815. Renda ae 


SwircH 
(42 RLE) 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (T59) UD Solenoid Control circuit for an open. i 
Perform 42RLE TRANSMISSION VERIFICATION TEST - ; fee : 
VER 1. (Refer to 21 ~ TRANSMISSION/TRANSAXLE/AU- 9 | gooence | 1 
TOMATIC - 42RLE - STANDARD PROCEDURE) 1G PPeeseegso.| a 
OGOOGRO6 
No >> Go To 6 % 09000000 “ 


PCM PINOUT 
BOX 8815 8i2aSact 
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6. CHECK THE (159) UD SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (158) UD Solenoid 
Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T59) UD Solenoid Control circuit for a short to 
ground. aig = | ee 
Perform 42RLE TRANSMISSION VERIFICATION TEST - foveal) 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- IE 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 7 ASSEMBLY: 
TRANSMISSION 
SOLENOID/PRESSURE 
SWiTCH 
(42 RLE) 

2 


4 | 8 
Sgscoogoos 


COoOGooGe 


16 aoo0egoo 23 
gooo0g00 
OooggoocoGg 


PChi PINOUT 


BOX 8815 8i2a5ad1 
scar wee center OP reco Ye 


7; CHECK THE (T59) UD SOLENOID CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 
ignition on, engine not running. 

With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (159) UD Solenoid Control circuit. 


. fale | 


3 
| a. 2 J | 
eoo0o000 | 


is the voltage above 0.5 volts? 


Yes >> Repair the (T59) UD Solenoid Control circuit for a short to 8 sooeose. | 18 
voltage. 16 eoooo006 23 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 24 imaets 30 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- ey 38 | 


TOMATIC - 42RLE - STANDARD PROCEDURE) sapeed 


No >> Using the schematics as a guide, check the Powertrain BOX 8815 | 
Control Module (PCM) terminals for corrosion, damage, or B16b9148 
terminal push out. Pay particular attention to all power and 


ground circuits. Check for Service Information Tune-ups or 

Service Bulletins for any possible causes that may apply. If 

no problems are found, replace the PCM per the Service 

information. With the scan tool, perform QUICK LEARN. 

Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a quide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission system uses three pressure switches to monitor the fluid pressure in the LR, 2/4, and OD ele- 
ments. The pressure switches are continuously monitored for the correct states in each gear. If a set condition is 
identified, 1st gear and torque converter lock-up (EMCC) will be inhibited. The vehicle will launch in 2nd gear and 
shift normally through the gears without allowing EMCC. If during the same key start, the set condition is no longer 
valid, the transmission will return to normal operation (ist and EMCC available). Limp-in will not occur unless DTC 
P0841 is accompanied by a code P0706 and the MIL will illuminate after 5 minutes of substituted operation. 
« When Monitored: 
Whenever the engine is running. 
e Set Condition: 
The DTC is set if one of the pressure switches are open or closed at the wrong time in a given gear. If the 
problem is identified for 3 successive key starts, the transmission will go into Limp-in mode and the MIL will 
turn on after 10 seconds of vehicle operation. 


Possible Causes 


RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 
LOSS OF PRIME DTC PRESENT 
(T50) L/R PRESSURE SWITCH SENSE CIRCUIT OPEN 


(T50) L/R PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 
(T50) L/R PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


PRESSURE SWITCH STATES 


GEAR L/R 2/4 oD 
R OP OP OP 
P/N CL OP OP 
ist CL OP OP 
2nd OP CL OP 
D OP OP CL 
OD OP CL CL 
OP = OPEN 
CL = CLOSED 


Diagnostic Test 


Are there any TIPM TCM Power Control Circuit DTCs present also? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 2 
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2. CHECK FOR LOSS OF PRIME DTC 
With the scan tool, check for other Transmission DTCs. 
is the DTC P0944 present also? 
Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 3 


3, CHECK TO SEE IF P0841 IS CURRENT 
With the scan tool, view DTCs. 
is the status active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To 4 
No >> Go To 8 


4. PCM AND WIRING 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

ignition on, engine not running. 

With the Transmission Simulator, turn the Pressure Switch selector to L/R. 

With the scan tool , monitor the L/R Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 


Did the L/R Pressure Switch state change? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 5 
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5. (750) L/R PRESSURE SWITCH SENSE CIRCUIT OPEN 
Turn the ignition off to the lock position. 


Disconnect the PCM C4 harness connector. Pala 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har- IC | aealeB | 
ness connector. ° (A | 
CAUTION: Do not probe the PCM harness connectors. Probing the = ed | 
PCM harness connectors will damage the PCM terminals resulting s {(Ql Testes) | 
in poor terminal to pin connection. Install Miller tool #8815 to per- ay 7 ie E | 
form diagnosis. 
Measure the resistance of the (150) L/R Pressure Switch Sense circuit : 
between the Transmission Solenoid/Pressure Switch Assembly harness ASSEMBLY- | 
connector and the appropriate terminal of Miller tool #8815. TRANSMISSION | 
SOLENOID/PRESSURE i 
is the resistance above 5.0 ohms? SWITCH 
(42 RLE} | 
Yes >> Repair the (T50) L/R Pressure Switch Sense circuit for an 29 
open. 1 8 
eoo000T)3 0 
Perform 42RLE TRANSMISSION VERIFICATION TEST - ® sooooto | 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- | 16 | 9000oC>o | 23 | 
TOMATIC - 42RLE - STANDARD PROCEDURE) 24 nace Cee 39 
No >> Go To 6 f 7 | 
PCM PINOUT 
BOX 8815 812a606b | 


6. (T50) L/R PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 


Measure the resistance between ground and the (T50) L/R Pressure 
Switch Sense circuit. 


is the resistance below 5.0 ohms? 


Yes >> Repair the (T50) L/R Pressure Switch Sense circuit for a 
short to ground. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 7 ASSEMBLY- 
TRANSMISSION 
SOLENOID/PRESSURE 
SWITCH 
(42 RLE) 


a 
"3 13 UT econ lll 
Fg sok orcas =k. 
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PCM PINOUT 
BOX 8815 812a6075 
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With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (750) L/R Pressure Switch Sense circuit. 


< 


is the voltage above 0.5 volis? 


Yes >> Repair the (750) L/R Pressure Switch Sense circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 
TRANSMISSION 


No >> Using the schematics as a guide, check the Powertrain agentes 
Control Module (PCM) terminals for corrosion, damage, or (ALE 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 00000000 
QUICK LEARN oa 
Perform 42RLE TRANSMISSION VERIFICATION TEST - ee 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- ooo0e000 


TOMATIC - 42RLE - STANDARD PROCEDURE) 


ASSEMBLY. 


PCM PINGUT 


BOX BBS 816ac523 


8. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to heip identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


Pressure switches are normally off or open (no pressure applied) and read high (+12 volts). When an element is 
applied, the corresponding pressure switch closes to ground (0 volts) or turns on. The controller tests the OD and 
24 pressure switches when they are off (when the corresponding friction element is not applied) by briefly applying 
the OD and 24 elements which will cause the corresponding pressure switch to close. The test verifies that the 
switches are operational and that the switch will close when the corresponding element is applied. If a switch fails 
to respond, it is re-tested. The MIL illuminates and the transmission system defaults to Limp-in mode. 
e When Monitored: 
in any forward gear with engine speed above 1000 rpm, shortly after a shift and every minute thereafter. 
e Set Condition: 
After a shift into a forward gear, with engine speed greater than 1000 rpm, the PCM momentarily turns on 
element pressure to the clutch circuits that don’t have pressure to verify that the correct pressure switch 
closes. If the pressure switch does not close 2 times the DTC sets 


Possible Causes 


LOSS OF PRIME P0944 PRESENT 
(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 
(T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT OPEN 


(T47) 2/4 PRESSURE SWITCH CIRCUIT SHORT TO GROUND 

(147) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


i CHECKING FOR LOSS OF PRIME DTC 


Is the DTC P0944 present also? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 2 


Are any of the DTCs P0732, P0734 and/or P0846 present also? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 3 
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5 CHECK TO SEE IF DTC P0845 IS CURRENT 
With the scan tool, view DTCs. 

is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To 4 
No >> Go To 9 


Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the Transmission Simulator, turn the Pressure Switch selector switch to 2/4. 

With the scan tool, monitor the UD Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Wiggle the wires leading to the PCM while pressing and holding the Pressure Switch Test button. 


Did the 2/4 Pressure Switch state change to closed and remain closed while wiggling the wires? 


Yes >> Disassemble and inspect the Valve Body per the Service Information and repair or replace as neces- 
sary. If no problems are found in the Valve Body, replace the Transmission Solenoid/Pressure Switch 
Assembly. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 5 


5. (T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT OPEN 


Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (147) 2/4 Pressure Switch Sense circuit 


between the Transmission Solenoid/Pressure Switch Assembly harness ASSEMBLY. 
connector and the appropriate terminal of Miller tool #8815. TRANSMISSION 
SOLENOID/PRESSURE 
is the resistance above 5.0 ohms? SWITCH 
(42 RLE) 
Yes >> Repair the (147) 2/4 Pressure Switch Sense circuit for an 30 
Obelt. ; cooococ> . 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 8 | eoocce 18 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 16 | eooCoOR> | 23 
TOMATIC - 42RLE - STANDARD PROCEDURE) 24 ae eae 20 
No >> Go To 6 a si 


PCM PINOUT 
BOX 8815 812a63b7 
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6. (T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 


Measure the resistance between ground and the (147) 2/4 Pressure 
Switch Sense circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (147) 2/4 Pressure Switch Sense circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 7 
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PCM PINOUT 
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re (T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 


Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (147) 2/4 Pressure Switch Sense circuit. 


is the voltage above 0.5 volts? Ur. crow (2) 
° 


Yes >> Repair the (T47) 2/4 Pressure Switch Sense circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 8 ASSEMBLY- 
TRANSMISSION 


SOLENOID 


(RLE) 


GOOGaGGOoS 


8 9000005 15 4 30 
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eo0000 as 
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38 
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8. TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 
With the scan tool under TIPM, actuate the Transmission. 


Using a 12-volt test light connected to ground, check (T16) Transmis- 
sion Control Relay Output circuit in the Transmission Solenoid/Pressure 
Switch Assembly harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Repair the Transmission Control Relay Output circuit for an 
open or high resistance. If the fuse is open make sure to 
check for a short to ground. 

Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


ASSEMBLY- 

26 POMPINOUT 38 TRANSMISSION 
BOX 6815 SOLENOD 

(RLE} 


BLACK 


ASSEMBLY- 
LINE PRESSURE 
SENSORVARIABLE 
FORCE SOLENOID 
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9, INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to heip identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission system uses three pressure switches to monitor the fluid pressure in the LR, 2/4. and OD ele- 
ments. The pressure switches are continuously monitored for the correct states in each gear. The 2/4 pressure 
switch monitors the fluid pressure to the 2/4 clutch to confirm proper operation of the 2/4 solenoid. if the 2/4 pres- 
sure switch is identified as closed in P or N, the code will immediately be set and normal operation will be allowed 
for that given key start. If the problem is identified for 3 successive ignition cycles, the transmission will go into 
Limp-in mode. 
e When Monitored: 
Whenever the engine is running. 
e Set Condition: 
The DTC is set if one of the pressure switches are open or closed at the wrong time in a given gear. If the 
problem is identified for 3 successive key starts, the transmission will go into Limp-in mode and the MIL will 
turn on after 10 seconds of vehicle operation. 


Possible Causes 


RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 
LOSS OF PRIME DTC PRESENT 

(T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 
(147) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


PRESSURE SWITCH STATES 


GEAR L/R 2/4 OD 
R OP OP OP 
P/N CL OP OP 
ist CL OP OP 
2nd OP CL OP 
D OP OP CL 
OD OP CL CL 
OP = OPEN 
CL = CLOSED 


Diagnostic Test 


Are there any TIPM TCM Power Control Circuit DTCs present also? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 2 
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is the DTC P0944 present aiso? 


Yes >> Refer to the Transmission category and perform the appropriate diagnostic procedure. 
No >> Go To3 


cS CHECK TO SEE IF P0846 iS CURRENT 
With the scan tool, view DTCs. 
is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To4 
No >> Go To & 


4. PCM AND WIRING 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the Transmission Simulator, turn the Pressure Switch selector to 2/4. 

With the scan tool , monitor the 2/4 Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 


Did the 2/4 Pressure Switch state change? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 5 
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5, (T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT OPEN 


LX 


Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


NOTE: Check connectors - Clean/repair as necessary. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (1747) 2/4 Pressure Switch Sense circuit 
between the Transmission Solenoid/Pressure Switch Assembly harness 
connector and the appropriate terminal of Miller tool #8815. 


Is the resistance above 5.0 ohms? 
Yes >> Repair the (147) 2/4 Pressure Switch Sense circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 6 


6. (T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 


Measure the resistance between ground and the (147) 2/4 Pressure 
Switch Sense circuit. 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (147) 2/4 Pressure Switch Sense circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 7 
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oe (747) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 


Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T47) 2/4 Pressure Switch Sense circuit. 


is the voltage above 0.5 volts? 


Yes >> Repair the (T47) 2/4 Pressure Switch Sense circuit for a 
short to voitage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Powertrain ASSEMBLY- 
Control Module (PCM) terminals for corrosion, damage, or pave 
terminal push out. Pay particular attention to all power and (RLE} 
ground circuits. If no problems are found, replace the PCM j : 
per the Service Information. With the scan tool, perform ooagg000 
QUICK LEARN mA cae eee Sen 

16 coocscoe lh 

Perform 42RLE TRANSMISSION VERIFICATION TEST - 009000 


30 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- ooacaces 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


“36 


PCM PINOUT 
BOX 8815 


816ad43a6 


8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 
Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


Line pressure is measured by the Line Pressure Sensor (LPS) and regulation is achieved by changing the duty 
cycle of the Pressure Controi Solenoid (PCS) controlled by the Transmission Control System. (5% duty cycle = 
solenoid off = Max line pressure, 62% duty cycle = solenoid on = Min line pressure). The Transmission Control 
System calculates the desired line pressure based on inputs from both the engine and transmission. 


The Transmission Control System calculates torque input to the transmission and uses it as the primary input to the 
desired line pressure calculation. This is called Torque Based Line Pressure. In addition, the line pressure is set to 
a preset level 827 or 931 kPa (120 or 135 psi) during shifts and in Park and Neutral to ensure consistent shift 
quality. The desired line pressure is continuously being cornpared to the actual line pressure. If the actual line pres- 
sure is consistently lower than the target while driving, the line pressure low DTC P0868 will set. 
e When Monitored: 
Continuously while driving in a forward gear. 
e Set Condition: 
The PCM continuously monitors Actual Line Pressure and compares it to Desired Line Pressure. If the Actual 
Line Pressure is more than 10 psi below Desired Line Pressure, this DTC will set. 


Possible Causes 


CHECK FOR RELATED DTC’S 

LOW FLUID LEVEL 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 
(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO VOLTAGE 


(T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
INTERNAL TRANSMISSION 

LINE PRESSURE SENSOR 

CRACKED, PLUGGED, OR MIS-INSTALLED PRIMARY OIL FILTER 

STUCK OR STICKING MAIN REGULATOR VALVE 

POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR RELATED DTCS 
With the scan tool, check for other transmission DTCs 
Is the DTC P0933 present also? 
Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 2 


2. CHECK IF THE DTC IS CURRENT 
With the scan tool, check the STARTS SINCE SET counter for P0868. 
NOTE: This counter only applies to the last DTC set. 
Is the STARTS SINCE SET COUNTER 2 or less? 
Yes >> GoTo 3 
No >> Go To 10 
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Remove the ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

On the Transmission Simulator select the "OFF" position of the “Input/Output Speed” switch. 

Ignition on, engine not running. 

With the scan tool, monitor the Line Pressure during the following steps. 

Using the Transmission Simulator, set the rotary knob to each of the 3 line pressure positions. 

NOTE: All three scan tool Line Pressure readings should be steady and + 14 kPa or 2.0 psi of the reading 
specified on the Transmission Simulator. 


Did the Line Pressure read within + 14 kPa or 2.0 psi in all three positions? 


Yes >> Go To 4 
No >> Go To 6 


4. CHECK THE LINE PRESSURE SENSOR 
Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333 and reconnect all previously disconnected connectors. 
Install a Pressure Gauge, 0 to 2000 kPa or 0 to 300 psi to the L/R test port. 

Start the engine in park. 

Monitor the line pressure readings of both the scan tool and the pressure gauge and compare the two readings. 


Is the line pressure gauge reading within 34 kPa or 5 psi of the scan tool reading? 


Yes >> GoTo5 


No >> Replace the Line Pressure Sensor per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Remove and inspect the Transmission Oil Pan for excessive debris per the Service Information. 
Remove and inspect the Transmission Oi! Filter per the Service Information. 


Does the Oil Pan contain excessive debris and/or is the Transmission Oil Filter plugged? 


Yes >> Repair as necessary. If the Transmission Oil Filter is plugged or there is excessive debris, refer to the 
Service Information for the proper Hydraulic repair procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Repair internal transmission and inspect the Transmission Oil Pump per the Service Information and 
replace if necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


LX 


6. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO VOLTAGE 


AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS 


Disconnect the Transmission Simulator, Miller tool #8833 and the Elec- 
tronic Transmission Adapter kit. 


Reconnect all previously disconnected connectors except the Line Pres- 
sure Sensor/Variable Force Solenoid Assembly harness connector. 


ignition on, engine not running. 
Measure the voltage of the (F856) 5-volt Supply circuit. 
Is the voltage above 5.5 volis? 
Yes >> Repair the (F856) 5-volt Supply circuit for a short to voltage. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 7 


7. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 
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Turn the ignition off to the lock position. 
Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor/Variable Force Solenoid Assembly harness con- 
nector and the appropriate terminal of Miller tool #8815. 


is the resistance above 5.0 ohms? 
Yes >> Repair the (F856) 5-volt Supply circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 8 
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8716b7d58 


8168994b 
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8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 
Measure the resistance between ground and the (F856) 5-volt Supply 


circuit. 
is the resistance below 5.0 ohms? 1) 
Yes >> Repair the (F856) 5-volt Supply circuit for a short to ground. = 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 9 
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9. CHECK THE (T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 


Turn the ignition off to the lock position. 

Disconnect the Line Pressure Sensor/Variable Force Solenoid Assembly 
harness connector. 

Disconnect all PCM harness connectors. 


Measure the resistance between the (T118) Pressure Control Solenoid 
Control circuit and all other circuits in the Line Pressure Sensor/Variable 
Force Solenoid Assembly harness connector. 


Is the resistance below 5.0 ohms between the (T118) Pressure 
Control Solenoid Control circuit and any other circuit(s) in the 
Line Pressure Sensor/Variable Force Solenoid Assembly har- 
ness connector? 


=) 

ASGSEMBLY- 

LINE PRESSURE SENSORS 
VARIABLE FORCE 


SOLENOID 


Yes >> Repair the (1118) Pressure Control Solenoid Control circuit 
for a short to another circuit(s). 
Perform 42RLE TRANSMISSION VERIFICATION TEST - Seka 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform QUICK LEARN. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Where there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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Theory of Operation 


Line pressure is measured by the Line Pressure Sensor (LPS) and regulation is achieved by changing the duty 
cycle of the Pressure Control Solenoid (PCS) controlled by the Transmission Control System. (6% duty cycle = 
solenoid off = Max line pressure, 62% duty cycle = solenoid on = Min line pressure). The Transmission Control 
System calculates the desired line pressure based on inputs from both the engine and transmission. 


The Transmission Control System calculates torque input to the transmission and uses it as the primary input to the 
desired line pressure calculation. This is called Torque Based Line Pressure. In addition, the line pressure is set to 
a preset level 827 or 931 kPa (120 or 135 psi) during shifts and in Park and Neutral to ensure consistent shift 
quality. The desired line pressure is continuously being compared to the actual line pressure. If the actual line pres- 
sure is consistently higher than the highest desired line pressure ever used in the current gear, the line pressure 
high DTC PO869 will set. 
« When Monitored: 
Continuously while driving in a forward gear. 
e Set Condition: 
The PCM continuously monitors Actual Line Pressure. If the Actual Line Pressure reading is greater than the 
highest Desired Line Pressure ever used in the current gear, while the Pressure Control Solenoid duty cycle is 
at or near its maximum value (which should result in minimum line pressure), the DTC will set. 


Possible Causes 


(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

LINE PRESSURE SENSOR CONNECTION 

(T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT OPEN 
(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 


(T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT SHORT TO GROUND 
TRANSMISSION CONTROL OUTPUT CIRCUIT 

LINE PRESSURE SENSOR 

STUCK OR STICKING MAIN REGULATOR VALVE 

POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK FOR RELATED DTC’S 
With the scan tool, check for other Transmission DTC’s 


Are there any line pressure sensor or transmission relay output DTCs present also? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 2 


2. CHECK IF THE DTC iS CURRENT 


Is the STARTS SINCE SET COUNTER 2 or less? 


Yes >> Go To 3 
No >> Go To 9 
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cn CHECK THE PCM AND WIRING 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 


WARNING: The ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter Kit. 


With the Transmission Simulator select the “OFF” position on the “Input/Output Speed” switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure during the following step. 
Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure positions. 
NOTE: All three scan tool Line Pressure readings should be steady and + 14 kPa or 2.0 psi of the reading 
specified on the Transmission Simulator. 
Did the Line Pressure read within + 14 kPa or 2.0 psi in all three positions? 


Yes >> Go To 4 
No >> Go To 5 


4. CHECK THE LINE PRESSURE SENSOR CALIBRATION 


Turn the ignition off to the lock position. 

Disconnect the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit and reconnect 
all previously disconnected connectors. 

Install the Line Pressure Gauge, Miller tool #C-3293, 0 to 2000 kPa or 0 to 300 psi in the L/R pressure port. 
Start the engine in park. 

Monitor the Line Pressure readings on the scan tool and the pressure gauge. 

Compare the Line Pressure readings between the scan tool and the pressure gauge. 


is the pressure gauge reading within 34 kPa or 5 psi of the scan tool reading? 


Yes >> Repair the internal transmission and inspect the Transmission Oil Pump per the Service Information and 
replace if necessary. If no problem is found, replace the Pressure Control Solenoid. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Replace the Line Pressure Sensor per the Service information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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5; CHECK THE (T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the Powertrain Control! Module C4 harness connector. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller too! #8815 to per- 
form diagnosis. 

Measure the resistance of the (T118) Pressure Contro! Solenoid Control 
circuit between the Line Pressure Sensor/Variable Force Solenoid 
Assembly harness connector and the appropriate terminal of Miller tool 
#8815. 


Is the resistance above 5.0 ohms? 
Yes >> Repair the (1118) Pressure Control Solenoid Control circuit 


for an open. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 6 
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6. CHECK THE (1118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T118) Pressure Con- 
trol Solenoid Control circuit. 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (T118) Pressure Control Solenoid Control circuit 


for a short to ground. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 7 
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7. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 


LX 


Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor/Variable Force Solenoid Assembly harness con- 
nector and the appropriate terminal of Miller tool #8815. 


is the resistance above 5.0 ohms? 
Yes >> Repair the (F856) 5-volt Supply circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 


VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 8 


8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 


fe) 


ASSEMGLY- 
LINE PRESSURE SENSOR! 
VARIABLE FORCE 
SOLENGID 


PCM PINGUT 
BOX 6818 


8166904b 


Disconnect the PCM C1 harness connector. 


Disconnect the Line Pressure Sensor/Variable Force Solenoid Assembly 
harness connector. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance between ground and the (F856) 5-voilt Supply 
circuit. 


is the resistance below 5.0 ohms? 


Yes >> Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 

Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 
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9. INTERMITTENT WIRING AND CONNECTORS 
The conditions necessary to set this DTC are not present at this time. 


Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 


Wiggie ihe wires while checking for shorted and open circuits. 
With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Where there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


Pressure switches are normally off or open (no pressure applied) and read high (+12 volts). When an element is 
applied, the corresponding pressure switch closes to ground (0 volts) or turns on. The controller tests the OD and 
2/4 pressure switches when they are off (when the corresponding friction element is not applied) by briefly applying 
the OD and 2/4 elements which will cause the corresponding pressure switch to close. The test verifies that the 
switches are operational and that the switch will close when the corresponding element is applied. If a switch fails 
to respond, it is re-tested. The MIL illuminates and the transmission system defaults to Limp-in mode. 
« When Monitored: 
In any forward gear with engine speed above 1000 RPM, shortly after a shift and every minute thereafter. 
« Set Condition: 
After a shift into a forward gear, with engine speed greater than 1000 RPM, the PCM momentarily turns on 
element pressure to the clutch circuits that don’t have pressure to identify the correct pressure switch closes. 
If the pressure switch does not close 2 times the DTC sets. 


Possible Causes 


LOSS OF PRIME P0944 PRESENT 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 

(T9) OD PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T9) OD PRESSURE SWITCH CIRCUIT SHORT TO GROUND 

(T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


As CHECKING FOR LOSS OF PRIME DTC 
With the scan tool, check for other Transmission DTCs. 
is the DTC P0944 present also? 


Yes >> Refer to the Transmission category and perform the appropriate diagnostic procedure. 
No >> Go To 2 


2. CHECK FOR RELATED TRANSMISSION DTCS 


With the scan tool, read Transmission DTCs. 
Are any of the DTCs P0732, P0734 and/or P0846 present also? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 3 
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oi CHECK TO SEE IF DTC P0870 iS CURRENT 
With the scan tool, view DTCs. 

Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To 4 
No >> Go To 9 


4. PCM AND WIRING 


Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

ignition on, engine not running. 

With the Transmission Simulator, turn the Pressure Switch selector switch to OD. 


With the scan tool, monitor the UD Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 


Wiggle the wires leading to the PCM while pressing and holding the Pressure Switch Test button. 
Did the OD Pressure Switch state change to closed and remain closed while wiggling the wires? 


Yes >> Disassemble and inspect the Valve Body per the Service Information and repair or replace as neces- 
; sary. If no problems are found in the Valve Body, replace the Transmission Solenoid/Pressure Switch 
Assembly. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 5 


5, (T9) OD PRESSURE SWITCH SENSE CIRCUIT OPEN 
Turn the ignition off to the lock position. 


Disconnect the PCM C4 harness connector. [e) {7} | 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. “(°o) 
NOTE: Check connectors - Clean/repair as necessary. ws 
CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (T9) OD Pressure Switch Sense circuit a stance 
between the Transmission Solenoid/Pressure Switch Assembly harness SOLENOID/PRESSURE 


connector and the appropriate terminal of Miller tool #8815. palgh 
(42 RE} 


is the resistance above 5.0 ohms? 


Yes >> Repair the (T9) OD Pressure Switch Sense circuit for an * lesoocale| © 
open. 8 occa 18 
Perform 42RLE TRANSMISSION VERIFICATION TEST - | aa ea Be 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- Yt Seageuce 1 
TOMATIC - 42RLE - STANDARD PROCEDURE) 3 a 
No >> Go To 6 PCM PINOUT 
BOX 8815 812a64dd 
cnt iat asc airy. eataiee 
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6. (T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 


Measure the resistance between ground and the (79) OD Pressure 
Switch Sense circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (19) OD Pressure Switch Sense circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 

No >> Go To 7 ASSEMBLY- 
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7. (T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
Ignition on, engine not running. 


With the scan tool under TIPM, actuate the Transmission. {=k 
Measure the voltage of the (T9) OD Pressure Switch Sense circuit. 


Is the voltage above 0.5 volts? i (62) 


Yes >> Repair the (T9) OD Pressure Switch Sense circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 
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8. (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 


With the scan tool under TIPM, actuate the Transmission. 


Using a 12-volt test light connected to ground, check (T16) Transmis- i’ 
sion Control Output circuit in the Transmission Solenoid/Pressure TANS 
Switch Assembly harness connector. 


NOTE: The test light must iluminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 49 


Does the test light illuminate brightly? r 
gO0 , O00 
OOCHIGad 


OGogaooo 
ooo eo 


Ves >> Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or i 
terminal push out. Pay particular attention to all power and 24 
ground circuits. If no problems are found, replace the PCM 31 


OG tg O06 


per the Service Information. With the scan tool, perform oe peut. 48 ASSEMBLY- 
QUICK LEARN aaa besos 
Perform 42RLE TRANSMISSION VERIFICATION TEST - oe 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- ace 


TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Repair the (116) Transmission Control Relay Output circuit ost 
for an open. If the fuse is open make sure to check for a al 
Scarier reine 1 
short to ground. Bei) 6 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- Bex sane 
TOMATIC - 42RLE - STANDARD PROCEDURE) SENSORIVARIABLE 
FORCE SOLENOID 
(RLE) 816a7713 


9, INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 


Lx 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission system uses three pressure switches to monitor the fluid pressure in the LR, 2/4, and OD ele- 
ments. The pressure switches are continuously monitored for the correct states in each gear. Normal operation will 
be experienced if no other codes are present. Transmission Control System will ignore the code. Limp-in condition 
will only occur if DTC P0871 is present with a DTC P0706. 
e When Monitored: 
Whenever the engine is running. 
« Set Condition: 
The DTC is set if one of the pressure switches are open or closed at the wrong time in a given gear. If the 
problem is identified for 3 successive key starts, the transmission will go into Limp-in mode and the MIL will 
turn on after 10 seconds of vehicle operation. 


LOSS OF PRIME DTC PRESENT 
(T9) OD PRESSURE SWITCH SENSE CIRCUIT OPEN 


(T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 
(T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


PRESSURE SWITCH STATES 


GEAR L/R 2/4 OD 
R OP OP OP 
P/N CL OP OP 
{st cL OP OP 
2nd OP CL OP 
D OP OP CL 
OD OP CL CL 
OP = OPEN 
CL = CLOSED 


Diagnostic Test 


1; CHECK FOR TIPM TCM POWER INPUT DTCS 


Are there any TIPM TCM Power Input DTCs present? 


Yes >> Refer to the Transmission category and perform the appropriate diagnostic procedure. 
No >> Go To 2 
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2. CHECK FOR LOSS OF PRIME DTC 
With the scan tool, check for other Transmission DTCs. 
Is the DTC P0944 present also? 


Yes >> Refer to the Transmission category and perform the appropriate diagnostic procedure. 
No >> Go To 3 


3. CHECK TO SEE IF posat IS CURRENT 
With the scan tool, view DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To 4 
No >> Go To 8 


4. PCM AND WIRING 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the Transmission Simulator, turn the Pressure Switch selector to OD. 

With the scan tool , monitor the OD Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. , 


Did the OD Pressure Switch state change? 


Yes >> Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC ~ 42RLE - STANDARD PROCEDURE) 


No >> Go To 5 


21 - 116 


5: (T9) OD PRESSURE SWITCH SENSE CIRCUIT OPEN 
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Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


NOTE: Check connectors - Clean/repair as necessary. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (T9) OD Pressure Switch Sense circuit 
between the Transmission Solenoid/Pressure Switch Assembly harness 
connector and the appropriate terminal of Miller tool #8815. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (T9) OD Pressure Switch Sense circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 


TOMATIC - 42RLE - STANDARD PROCEDURE) 
No >> Go To 6 


6. (T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 
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Measure the resistance between ground and the (19) OD Pressure 
Switch Sense circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T9) OD Pressure Switch Sense circuit for a 
short to ground. 
Perform 42RALE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 


TOMATIC - 42RLE - STANDARD PROCEDURE) 
No >> Go To 7 
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7. (T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. {ats 
Measure the voitage of the (T9) OD Pressure Switch Sense circuit. - Ze 

7 eS) | 


LY. BROWN 2 | 
4 52 i 


Is the voltage above 0.5 volts? 


Yes >> Repair the (79) OD Pressure Switch Sense circuit for a 
short to voltage. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - é ae : | 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- caeeey) | 


TOMATIC - 42RLE - STANDARD PROCEDURE) Ps | 
No >> Using the schematics as a guide, check the Powertrain SSSENELY 


z TRANSMISSION 
Control Module (PCM) terminals for corrosion, damage, or SOLENOID | 
= 22 | 


terminal push out. Pay particular attention to all power and | 
ground circuits. If no problems are found, replace the PCM ; : 
eoooaacas i 

eoooges 15 
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per the Service Information. With the scan tool, perform 
QUICK LEARN 

Perform 42RLE TRANSMISSION VERIFICATION TEST - - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 
Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Output circuit is used to supply power to the Transmission Solenoid/TRS Assembly and to 
the PCM when in normal operating mode. The purpose of the Transmission Output circuit is io allow the Transmis- 
sion Control System to turn off the power to the Transmission Solenoid/TRS Assembly in event that the transmission 
should need to be placed into “limp-in” mode due to a DTC. 


After a PCM reset, (ignition switch turned to the run position, or after cranking the engine) the Transmission Control 
System verifies that the Transmission Output circuit is open by checking for voltage on the Transmission Output 
circuits before the Transmission Control System request for the circuit to be powered up. The request is sent by a 
direct circuit control from the PCM to the TIPM. If the Transmission Control System detects less that 3.0 volts when 
the output is commanded on, the DTC will set.Note: Inadequate Transmission Control Output voltage can also 
cause DTCs P0846, P0869, or P0871 to set. Repairing the P0882 fault should also eliminate the related 
DTCs. 
e When Monitored: 
When the ignition is turned from "OFF” position to "RUN" position and/or the ignition is turned from "START" 
position to "RUN" position. 
e Set Condition: 
This DTC is set when there is less than 3.0 volts present at the transmission control output circuits located in 
the Powertrain Control Module (PCM) when the Transmission Control! System request the power up of those 
circuits. Note: Due to the integration of the Transmission Control Module and the Powertrain Control 
Module, both systems have their own power and ground circuits.. 


(1515) TRANSMISSION CONTROL CIRCUIT SHORT TO GROUND 
(T515) TRANSMISSION CONTROL CIRCUIT OPEN 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


NOTE: This counter only applies to the last DTC set. 
is the STARTS SINCE SET counter equal to 0? 

Yes >> GoTo2 

No >> Go To 5 


2. CHECK FOR TIPM RELATED DTCS 


With the scan tool, check TIPM DTCs. 
Are there any TIPM TCM Power Control circuit DTCs present? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 3 
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#8815. 


PCM harness connectors will damage the PCM terminals resulting 
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oS. CHECK THE (1515) TRANSMISSION CONTROL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector and connect Miller tool {si} 

18 - 
CAUTION: Do not probe the PCM harness connectors. Probing the 1e) a 0} 
eres 1 4 
8 


in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Disconnect the TIPM C1 harness connector. 

Measure the resistance between ground and the (T1515) Transmission 
Control circuit. 


Is the resistance below 5.0 ohms? 
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Yes >> Repair the (7515) Transmission Control circuit for a short to L 
ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No >> Go To 4 


4. CHECK THE (T1515) TRANSMISSION CONTROL CIRCUIT FOR AN OPEN 


Measure the resistance of the (T515) Transmission Control circuit 
between the TIPM C1 harness connector and the appropriate terminal 
of Miller tool #8815. 


is the resistance above 5.0 ohms? 


Yes >> Repair the (1515) Transmission Control circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 

No >> Using the schematics as a guide, check the Powertrain 


Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN 

Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 
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5. CHECK THE WIRING AND CONNECTORS 
The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 


Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Where there any problems found? 


Yes >> Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 45RFE/S45RFE - STANDARD PROCEDURE) 


No >> Test Complete, 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Transmission Control Output circuit is used to supply power to the Transmission Solenoid/TRS Assembly and to 
the PCM when in normal operating mode. The purpose of the Transmission Output circuit is to allow the Transmis- 
sion Control System to turn off the power to the Transmission Solenoid/TRS Assembly in event that the transmission 
should need to be placed into “limp-in” mode due to a DTC. 


After a PCM reset, (ignition switch turned to the run position, or after cranking the engine) the Transmission Control 
System verifies that the Transmission Output circuit is open by checking for voltage on the Transmission Output 
circuits before the Transmission Control System request for the circuit to be powered up. The request is sent by a 
direct circuit control from the PCM to the TIPM. If voltage is detected on the Transmission Output circuits before the 
request is sent, the DTC will set. 
« When Monitored: 
When the ignition is turned from "OFF” position to "RUN” position and/or the ignition is turned from "START” 
position to "RUN’ position. 
» Set Condition: 
This DTC is set if the Powertrain Control Module senses greater than 3.0 volts on the Transmission Control 
Relay Output circuits prior to a request from the PCM to TIPM to energize the Transmission Output circuits. 


Possible Causes 


TIPM DTCS PRESENT 


(1515) TRANSMISSION CONTROL CIRCUIT SHORT TO VOLTAGE 


(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT VOLTAGE 
TRANSMISSION SOLENOID/TRS ASSEMBLY 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR TCM TIPM DTCS 
With the scan tool under TIPM, check for TCM Power Control circuit DTCs. 
Are there any TIPM TCM Power Control circuit DTCS present? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 2 


2. CHECK TO SEE IF DTC P0883 IS CURRENT 
With the scan tool, check the STARTS SINCE SET counter. 
NOTE: This counter only applies to the last DTC set. 
is the STARTS SINCE SET counter set to 0? 
Yes >> Go To3 


No >> Go To 6 
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oO (T16) TRANSMISSION OUTPUT CIRCUIT SHORT TS VOLTAGE 
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Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

Disconnect the TIPM C10 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. install Miller tool #8815 to per- 
form diagnosis. 

ignition on, engine not running. 

Measure the voltage of the (T16) Transmission Control Output circuits in 
the Miller tool #8815. 


is the voltage above 0.5 volts on any (T16) Transmission Con- 
trol Output circuit? 


Yes >> Go To 4 
No >> GoTo 5 


4. CHECK THE TRANSMISSION SOLENOID/TRS ASSEMBLY 
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Turn the ignition off to the lock position. 

Disconnect the Transmission Solenoid/TRS Assembly harness connec- 
tor. 

Ignition on, engine not running. 

Measure the voltage of the (116) Transmission Control! Output circuits in 
the Miller tool #8815. 


Is the voltage above 0.5 volts? 


Yes >> Repair the (T16) Transmission Control Output circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 


TOMATIC - 42RLE - STANDARD PROCEDURE) 


Replace the Transmission Solenoid/TRS Assembly per the 
Service Information. 


No >> 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. 
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(Refer to 21 - TRANSMISSION/ 


TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


5; CHECK THE (1515) TRANSMISSION CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 


Measure ‘the voltage of the (1515) Transmission Control circuit. 
is the voltage above 0.5 volts? 


Yes >> Repair the (1515) Transmission Control circuit for a short to 
voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 


TOMATIC - 42RLE - STANDARD PROCEDURE) 


Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 


No >> 
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per the Service Information. With the scan tool, perform 

QUICK LEARN 

Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


6. CHECK WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Where there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0884-POWER UP AT SPEED 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


If a vehicle loses power to the PCM, the vehicle will go to the 2nd gear mode since there is no power available to 
control the transmission solenoids. However if power is restored, the PCM will power-up and normal operation will 
be restored. This DTC identifies that power to the PCM was restored when the gear selector was in a “Drive” posi- 
tion while the vehicle was moving at speeds above 32 km/h (20 mph). If a customer shifts to Neutral and cycles the 
ignition key and quickly shifts to “Drive” while moving before the PCM comes out of its START ROUTINE, the DTC 
can be set. Therefore it is critical that this DTC diagnosis repair procedure should only be used if the vehicle is 
experiencing intermittent 2nd gear operation and subsequently a return to normal operation during normal driving. 
The transmission will not be placed in limp-in. This is an informational DTC to be used when attempting to diagnose 
an intermittent 2nd gear operation and subsequent return to normal transmission operation. 
® When Monitored: 
One time after each controller reset. Note: the Transmission Contro! Module is integrated with Powertrain Con- 
trol Module. The Transmission Control Module has separate powers and grounds specifically to its portion of 
the PCM. 
® Set Condition: 
This DTC will set if the PCM powers up and senses the vehicle in a valid forward gear (no PRNDL DTCs) with 
an output speed above 800 rpm, approximately 32 km/h or 20 mph. 


Possible Causes 


INTERMITTENT POWER AND GROUND CIRCUITS 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


| . CHECK THE POWER AND GROUND CIRCUITS 


This DTC is set when the PCM is initialized while the vehicle is moving in a valid forward gear. This is usually 
caused by a momentary loss of power to the Transmission portion of the PCM. 


CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller tool #8815 to perform diagno- 
sis. 

Check all of the Fused B(+), Fused Ignition Switch Output, and Ground circuits related to the PCM for an intermit- 
tent open or short to ground. 

Perform a wiggle test on all wiring and connectors pertaining to the PCM while looking for shorted or open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 


lf there are no possible causes remaining, view repair. 
Repair 
Repair as necessary. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0886-TCM POWER CONTROL CIRCUIT LOW - TIPM 
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For a complete wiring diagram Refer to Section 8W. 
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« When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 


e Set Condition: 
A shorted condition is detected in the Transmission Control Output circuit. 


Possible Causes 


(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO.GROUND 
TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


| . CHECK IF THE DTC IS ACTIVE 

Ignition on, engine not running. 

With the scan tool, check TIPM DTCs. 
is the status Active for this DTC? 

Yes >> Go To 2 

No >> Go To 4 
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2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO GROUND 


Turn the ignition off 

Disconnect the TIPM C2 harmess connector. 

Disconnect the PCM C4 harness connector and install Miller tool #8815. 
Disconnect the Transmission Solenoid/Pressure Switch harness connec- 
tor. 


Disconnect the Line Pressure Sensor/Variable Force Solenoid harness 
connector (if equipped). 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance between ground and the (116) Transmission 
Contro! Output circuit. 


Is the resistance below 5.0 ohms? Sve 
3 INTEGRATED 
POWER C2 


Yes >> Repair the (T16) Transmission Control Output circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
42RLE - STANDARD PROCEDURE) 


No >> Go To 3 
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3: TOTALLY INTEGRATED POWER MODULE 

Using the schematics as a guide, inspect the wire harness and connectors. 

Check the TIPM harness connector terminals for corrosion, damage, or terminal push ouf. 
Pay particular attention to all power and ground circuits. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Replace the Totally Integrated Power Module per Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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4. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test complete. 
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For a complete wiring diagram Refer to Section 8W. 
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« When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 


e Set Condition: 
A shorted condition is detected in the TIPM TCM Power conitroi circuit. 


_ Possible Causes 


1(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO VOLTAGE 


(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 


TOTALLY INTEGRATED POWER MODULE (TIPM) 


Diagnostic Test 


1. CHECK IF THE DTC IS ACTIVE 


Ignition on, engine not running. 
With the scan tool, read TIPM DTCs. 


Is the status Active for this DTC? 


Yes >> Go To 2 
No >> Go To 5 


2. (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off 

Disconnect the TIPM C10 harness connector. 

Disconnect the PCM C4 harness connector. 

Ignition on, engine not running. 

Measure the voltage of the (T16) Transmission Control Output circuit. 


Is the voltage above 10.0 v? 


Yes >> Repair the (T16) Transmission Control Output circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
42RLE - STANDARD PROCEDURE) 


No >> Go To 3 
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3. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 


Reconnect the TIPM C10 harness connector. 

Ignition on, engine not running. 

Using the scan tool under the TIPM Actuators, actuate the Transmis- 
sion. 

Using a 12-voit test light connected to ground, check the (116) Trans- 
mission Control Output circuits. 3 


7a LT. BROWN 


= 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly at all the (116) Transmis- 
sion Control Output circuits? 


Yes >> Go To 4 


SOLENGIDY 


No >> Repair the (116) Transmission Control Output circuit for an 19 228 fanaa 
open. PRESSURE 
Perform 42RLE TRANSMISSION VERIFICATION TEST. ee ee 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - A, oe Gig: 
42RLE - STANDARD PROCEDURE) oto hes 45 a ae 
ooo Oop re a 
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4. TOTALLY INTEGRATED POWER MODULE 


Using the schematics as a guide, inspect the wire harness and connectors. 
Check the TIPM harness connector terminals for corrosion, damage, or terminal push out 
Pay particular attention to all power and ground circuits. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No >> Replace the Totally Integrated Power Module per Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


5. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tooi data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test complete. 
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Theory of Operation 


The transmission relay is used to supply power to the solenoid pack when in normal operating mode and to turn off 
power to produce transmission "limp-in” mode. The relay output (which supplies power to the solenoid pack) is fed 
back to the controller. It is referred to as SWITCHED BATTERY. After a controller reset {ignition key turned to the 
RUN position or after cranking engine), the controller verifies that the relay contacts are open by checking for no 
voltage on Switched battery line (transmission control relay output) before the relay is energized. After switched 
battery is verified for no voltage, the voltage of each of the solenoid pack pressure switches is also checked. Since 
the solenoid pack is not powered up, there should be no voltage on any of the pressure switches. 
« When Monitored: 
One time after a reset (ignition key turned to the RUN position or after cranking engine). 
® Set Condition: 
A fault is set if voltage greater than 4.5 volts is detected for 7 msec on any of the pressure switch circuits 
before the relay is energized. The transmission is placed in Limp-In. The MIL is on after 10 seconds. of vehicle 
operation. 


Possible Causes 


(747) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 


(150) L/R PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
(T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF DTC P0890 IS PRESENT 

With the scan tool, view DTCs. 7 
is the status Active for this DTC or is the STARTS SINCE SET counter set at 0? 

Yes >> Go To 2 

No >> Go To 5 
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ee (T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 

ignition on, engine not running. 

With the scan tool under TIPM, actuate the Transmission. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 

Measure the voltage of the (T9) OD Pressure Switch Sense circuit. 


is the voltage above 0.5 volt? 


Yes >> Repair the (T9) OD Pressure Switch Sense circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 


TOMATIC - 42RLE - STANDARD PROCEDURE) 
No >> Go To 3 
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cP (T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 


With the scan tool under TIPM, actuate ‘the Transmission. 
Measure the voltage of the (T47) 2/4 Pressure Switch Sense circuit. 


Is the voltage above 0.5 volt? 


Yes >> Repair the (T47) 2/4 Pressure Switch Sense circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 


TOMATIC - 42RLE - STANDARD PROCEDURE) 
No >> Go To 4 
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4. (150) L/R PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 


With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T50) L/R Pressure Switch Sense circuit. 


‘= 


is the voltage above 0.5 volts? 


Yes >> Repair the (T50) L/R Pressure Switch Sense circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE -~ STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 
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5, INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for shorted and open circuits. 

With the scan toal, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0897-TRANSMISSION FLUID DETERIORATED 


For a complete wiring diagram Refer to Section 8W. 


Lx 


Theory of Operation 


To prevent a bump due to A/C clutch engagement, a temporary torque converter partial EMCC condition is estab- 
lished prior to A/C clutch engagement. A message is received over the bus indicating that A/C clutch engagement 
is imminent. Partial EMCC is then established and a reply message, “OK to engage A/C clutch” is sent via the bus. 
Partial EMCC will be held for 450 ms before returning to full EMCC. During the transition from full to partial EMCC, 
a turbine acceleration sum is calculated, if this value exceeds a threshold value for several transitions, degraded 
transmission fluid is indicated. 
e When Monitored: 
Each transition from full EMCC to partial EMCC for A/C bump prevention. 
¢ Set Condition: 
DTC set if 20 occurrences of a turbine acceleration sum. Fault Set Time: 20 transitions from full EMCC to 
partial EMCC. Transmission will not use partial EMCC. Established for A/C bump prevention. 


Possible Causes 


WORN OUT/ BURNT TRANSAXLE FLUID 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . WORN OUT/ BURNT TRANSMISSION FLUID 


Turn the ignition off to the lock position. 

Flush the Transmission Oil Cooler and lines, replace the Transmission Oil Filter, refill with new Transmission Fluid, 
start the engine, and adjust the fluid per the Service Information. 

NOTE: The Transmission Cooler must be flushed before proceeding. 

Allow the engine to idle for 10 minutes, in Park. 

Turn the ignition off to the lock position. 

Again, flush the Transmission Oil Cooler and lines, replace the Transmission Oil Filter, refill with new Transmission 
Fluid, start the engine, and adjust the fluid per the Service Information. 

With the scan tool, perform a Battery Disconnect. 

NOTE: The Battery Disconnect must be done to re-enable EMCC during an A/C Clutch engagement. 
NOTE: The vehicle may exhibit intermittent shudder during the first few hundred miles. The new Transmis- 
sion Fluid will gradually penetrate the Torque Convertor Clutch friction material and the shudder should 


disappear. 
Erase the DTC and return the vehicle to the customer. 


Did the DTC reset and/or does the vehicle still shudder after a few thousand miles? 


Yes >> Replace the Torque Converter per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Compiete. 
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Theory of Operation 


Line pressure is electronically controlled by the Transmission Control System and is measured by the Line Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle = solenoid off = 
max line pressure, 62% duty cycle = solenoid on = min line pressure). 


The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal- 
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 827 to 931 
kPa (120 to 135 psi) during shifts and in Park and Neutral to ensure consistent shift quality. 
« When Monitored: 
Continuously with the ignition on, engine running, with the transmission in gear. 
e Set Condition: 
The PCM continuously monitors Actual Line Pressure and compares it to Desired Line Pressure. If the Actual 
Line Pressure reading is more than 172.4 kPa (25 psi) higher than the Desired Line Pressure, but is less than 
the highest Line Pressure ever used in the current gear, the DTC sets. 


Possible Causes 


RELATED DTC’S PRESENT 


LINE PRESSURE CONNECTOR AND WIRING 
INTERNAL TRANSMISSION 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . DETERMINING IF RELATED DTCS ARE PRESENT 
With the scan tool, check for other transmission DTCs. 


Are there any other line pressure related DTCs present? 
Yes >> Refer to the Transmission category and perform the appropriate symptom. Perform the test for P0934 
and/or P0935 first if present. 
No >> Go To 2 


ee COMPARE ACTUAL LINE PRESSURE TO DESIRED LINE PRESSURE 


CAUTION: Apply Parking Brake 

Start the engine. 

CAUTION: Firmly apply the brakes. 

With the scan tool, monitor the Line Pressure, Desired Line Pressure and the TPS degrees. 


While firmly applying the brakes, place the shifter in reverse, then slowly press the accelerator pedal to a TPS 
degree of 15°. 
Compare the Line Pressure reading to the Desired Line Pressure reading on the scan tool. 


Does the Line Pressure stay within = 34 kPa or 5 psi of the Desired Line Pressure? 


No >> Go To 3 
Yes >> Go To 5 
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3: CHECK LINE PRESSURE CONNECTOR AND WIRING 


Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure Sensor voltage while wiggling the wiring harness and connectors 
pertaining to the Line Pressure Sensor/Variable Force Solenoid Assembly. 


Did the voltage remain steady while wiggling the wiring harness and connectors? 


Yes >> GoTo 4 

No >> Disconnect and properly reconnect the Line Pressure Sensor/Variable Force Solenoid Assembly con- 
nector. Inspect terminals and repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


4. CHECK PCM AND WIRING 


Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 
CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
With the Transmission Simulator select the "OFF” position on the "Input/Output Speed” switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure during the following step. 
With the Transmission Simulator, turn the selector switch to each of the 3 Line Pressure positions. 
NOTE: All three scan tool Line Pressure readings should be steady and + 14 kPa or 2.0 psi of the reading 
specified on the Transmission Simulator. 

Did the Line Pressure read within + 14 kPa or 2.0 psi in all three positions? 


Yes >> Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention fo all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform QUICK LEARN. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No >> Repair internal transmission and inspect the oil pump per the Service information and replace if neces- 
sary. If no problems are found, replace the Line Pressure Sensor/Variable Force Solenoid Assembly — 
possible cause is the Pressure Control Solenoid is stuck. 

Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


5, CHECK WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to heip identify the conditions in which the DTC was set. 


Where there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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Theory of Operation 


Line pressure is electronically controlled by the Transmission Control System and is measured by the Line Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle = solenoid off = 
max line pressure, 62% duty cycle = solenoid on = min line pressure). 


The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal- 
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 827 to 931 
kPa (120 to 135 PSI) during shifts and in Park and Neutral to ensure consistent shift quality. 
The monitored Line Pressure Sensor voltage should always be between 0.35 and 4.75 volts. Any monitored volt- 
ages outside these parameters indicate an Line Pressure Sensor or wiring problem and will cause either DTC 
P0934 or P0935 to set. 
® When Monitored: 
Continuously with the ignition on and engine running. 
e Set Condition: 
This DTC will set when the monitored Line Pressure Sensor voltage is less than or equal to 0.35 volis for 0.18 
seconds. 


Possible Causes 


(F856) 5-VOLT SUPPLY CIRCUIT OPEN 
(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 


(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 
LINE PRESSURE SENSOR 


POWERTRAIN CONTROL MODULE 


Always perform the 4 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK IF DTC IS CURRENT 
With the scan tool, check the STARTS SINCE SET counter for P0934. 
NOTE: This counter only applies to the last DTC set. 
is the STARTS SINCE SET counter 2 or less? 
Yes >> GoTo 2 
No >> Go To 6 


2. CHECK THE PCM AND WIRING 


Turn the ignition off to the lock position. 

Remove the ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

install the Transmission Simulator, Miller too! #8333 and the Electronic Transmission Adapter Kit. 

ignition on, engine not running. 

With the scan tool, under Transmission Sensors, monitor the Line Pressure. 

Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure positions. 
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NOTE: All three scan tool Line Pressure readings should be steady and + 14 kPa or 2.0 psi of the reading 
specified on the Transmission Simulator. 


Did the Line Pressure read within + 14 kPa or 2.0 psi in all three positions? 


Yes >> Replace the Line Pressure Sensor per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 3 


3. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

Disconnect the Transmission Simulator, Miller tool #8333 and the Elec- 
tronic Transmission Adapter kit. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 


Measure the resistance between ground and the (T38) Line Pressure ee eae 
Sensor Signal circuit. wamans Force 


Is the resistance below 5.0 ohms? 
31 1 


Yes >> Repair the (138) Line Pressure Sensor Signal circuit for a ooo00c0e 
short to ground. : eatin ei 
Perform 42RLE TRANSMISSION VERIFICATION TEST - NU oesces : 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- e6uodee 
TOMATIG - 42RLE - STANDARD PROCEDURE) = e 


No >> Go To 4 PCM PINOUT 
| BOX 8818 


| 8168cada 
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4, CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 


Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 

Measure the resistance of the (F856) 5-volt Supply circuit between Line 
Pressure Sensor/Variable Force Solenoid Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 


is the resistance below 5.0 ohms? 
Yes >> Go To 5 


No >> Repair the (F856) 5-volt Supply circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


ASSEMBLY 
LINE PRESSURE SENSOR: i 
i 
| 


VARIABLE FORCE 
SGLENOED 


eoocogagooe 


POM PINOUT 
BOX 8815 | 


BISEE94b 


5. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 
Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 


Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (F856) 5-volt Supply circuit for a short to ground. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) ASSEMBLY- 


LINE PREEGURE SENSOR 


No >> Using the schematics as a guide, check the Powertrain VARIABLE FORGE 
Control Module (PCM) terminals for corrosion, damage, or ee 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 

Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


Gogg oace 


PCM PINOUT 
BOX 8815 


81689ac2 
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6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggie the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Where there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


Line pressure is electronically controlled by the Transmission Control System and is measured by the Line Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (56% duty cycle = solenoid off = 
max line pressure, 62% duty cycle = solenoid on = min line pressure). 


The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal- 
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 827 to 931 
kPa (120 to 135 PSI) during shifts and in Park and Neutral to ensure consistent shift quality. 
The monitored Line Pressure Sensor voltage should always be between 0.35 and 4.75 volts. Any monitored volt- 
ages outside these parameters indicate an Line Pressure Sensor or wiring problem and will cause either DTC 
P0934 or P0935 to set. 
« When Monitored: 
Continuously with ignition on and engine running. 
» Set Condition: 
This DTC will set if the monitored Line Pressure Sensor voltage is greater than or equal to 4.75 volts for the 
period of 0.18 seconds 


Possible Causes 


(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT OPEN 
(K900) SENSOR GROUND CIRCUIT OPEN 


(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 
LINE PRESSURE SENSOR 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 CHECK TO SEE IF DTC IS CURRENT 
With the scan tool, Check the STARTS SINCE SET counter for P0935. 
NOTE: This counter only applies to the iast DTC set. 
Is the STARTS SINCE SET counter 2 or less? 
Yes >> Go To 2 
No >> Go To6 


Turn the ignition off to the lock position. 

Remove the Starter Relay. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 


WARNING: The ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the scan tool, monitor the Line Pressure. 

Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure positions. 
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NOTE: All three scan tool Line Pressure readings should be steady and + 14 kPa or 2.0 psi of the reading 


specified on the Transmission Simulator. 


Did the Line Pressure read within = 14 kPa or 2.0 psi in all three positions? 


Yes >> Replace the Line Pressure Sensor per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 3 


Disconnect the Transmission Simulator, Miller tool #8333 and the Elec- 
tronic Transmission Adapter kit. 

Disconnect the PCM C2 harness connector and connect Miller tool 
#8815. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (K900) Sensor Ground circuit from the 
Line Pressure Sensor/Variable Force Solenoid Assembly harness con- 
nector to the appropriate terminal of Miller tool #8815. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (K900) Sensor Ground circuit for an open. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 4 
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4. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 
Disconnect the PCM C4 harness connector and connect Miller tool r 
(Sie 


Measure the resistance of the (738) Line Pressure Sensor Signal circuit 
frorn the Line Pressure Sensor/Variable Force Solenoid Assembly har- 
ness connector to the appropriate terminal of Miller tool #8875. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (738) Line Pressure Sensor Signal circuit for an 
open, 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 


TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 5 
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5. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 


Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T38) Line Pressure Sensor Signal circuit. 


Is the voltage above 5.5 volts? 


Yes >> Repair the (138) Line Pressure Sensor Signal circuit for a 


short to voltage. 

Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 

Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> 
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6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Where there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0944-LOSS OF HYDRAULIC PUMP PRIME 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The Loss of Prime Test is used to prevent transmission defaults and erroneous fault codes during temporary loss of 
pump prime that may occur with low transmission fluid under severe braking conditions, start-up, etc. and to point 
towards more subtle problems such as a plugged or ruptured oil filter. The Loss of Prime fault is set by a loss of 
hydraulic pressure in the transmission system. This condition, if sustained, will result in the vehicle being unable to 
move. 
® When Monitored: 
Every 350 ms 
« Set Condition: 
lf the transmission begins to slip in any forward gear, and the pressure switch or switches that should be 
closed for a given gear are open, a loss of prime test begins. All available elements (in 1st gear LR, 2/4 and 
OD, in 2nd, 3rd, and 4th gear 2/4 and OD) are turned on by the PCM to see if pump prime exists. The code 
is set if none of the pressure switches respond. The PCM will continue to run the loss of prime test until pump 
pressure returns. The vehicle will not move or the transmission will slip. Normal operation will continue if pump 
prime returns. 


Possible Causes 


LOW TRANSMISSION FLUID LEVEL 


SHIFT LEVER POSITION 
PLUGGED TRANSMISSION FILTER 
TRANSMISSION OIL PUMP 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS CURRENT 


Place the gear selector in Park. 

Start the engine. 

NOTE: The Transmission Temperature must be at least 43° C (110° F) before performing the following steps. 
The Transmission must be at operating temperature prior to checking pressure. Cold transmission fluid will result in 
higher pressure readings. 

Place the Transmission in Reverse. 

With the scan tool, observe the Transmission Pressure Switch states. 


Are any of the Pressure Switches closed? 


Yes >> Go to 2 
No >> Go to 4 
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2. INTERMITTENT OPERATION 


The conditions necessary to set this DTC are not present at this time. 
Test drive the vehicle. Allow the Transmission to shift through all gears and ranges. 


Was a delayed engagement and/or a no drive condition present during the test drive? 


Yes >> Go to 4 
No >> Go to3 


Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 


4. SHIFT LEVER POSITION TEST 
With the scan tool, perform a Shift Lever Position test. Follow the instructions on the screen. 
Did the Shift Lever Position Test pass? 


Yes >> Goto5 
No >> Perform the diagnostic procedure for PO706-TRANSMISSION RANGE SENSOR RATIONALITY. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


5; CHECK FOR PLUGGED TRANSMISSION FILTER 


Remove the Transmission Pan and inspect the Transmission Fluid and Transmission Filter per the Service Informa- 
tion. 


Does the Transmission Oil Pan contain excessive debris and/or is the Oil Filter plugged? 


Yes >> Repair the cause of the plugged Transmission Filter. Refer to the Service Information for the proper 
repair procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Replace the Transmission Oil Pump per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0992-2/4/0D HYDRAULIC PRESSURE TEST 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


Pressure switches are normally off or open (no pressure applied) and read high (+12 volts). When an element is 
applied, the corresponding pressure switch closes to ground (0 volts) or turns on. The controller tests the OD and 
2/4 pressure switches when they are off (when the corresponding friction element is not applied) by briefly applying 
the OD and 2/4 elements which will cause the corresponding pressure switch to close. The test verifies that the 
switches are operational and that the switch will close when the corresponding element is applied. If a switch fails 
to respond, it is re-tested. The MIL illuminates and the transmission system defaults to limp-in mode. 
« When Monitored: 
In any forward gear with engine speed above 1000 rpm, shortly after a shift and every minute thereafter. 
e Set Condition: 
After a shift into a forward gear, with engine speed greater than 1000 rpm, the PCM momentarily turns on 
element pressure to the clutch circuits that do not have pressure to identify that the correct pressure switch 
closes. If the pressure switch does not close 2 times the DTC sets. 


Possible Causes 


CONDITION P0992 PRESENT 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


1. CHECK IF THE DTC IS CURRENT 


NOTE: The vehicle must be driven to set this DTC. The transmission must be at operating temperature with 
the Engine rpm above 1000 rpm. 

This DTC is an indication of both the 2/4 and the O/D Hydraulic Pressure Switch DTCs being present. 

Perform the diagnostic procedures for both P0845 and P0870. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 


If there are no possible causes remaining, view repair. 


Repair 
Refer to the Transmission category and perform the diagnostic procedures for P0845 and P0870. 
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P1684-BATTERY WAS DISCONNECTED 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


Note: This is not a fault code. It exists to provide reference information only. A battery backed RAM is used to 
maintain some learned values. When the battery is disconnected, this memory is lost. When the battery is recon- 
nected, the loss of learned values will be detected by the controller. The code will be set and the learned values will 
be initialized to known constants and the learning process will continue. Setting the code has no effect except for 
re-initialization of learned values. 
e When Monitored: 
After a reset (ignition key turned to the RUN position). 
e Set Condition: 
The checksum of the battery backed RAM does not match the stored checksum. Set Time: Less than 7 msec. 


Possibie Causes 


BATTERY WAS DISCONNECTED 
PCM WAS REPLACED OR DISCONNECTED 


QUICK LEARN WAS PERFORMED 
(A919) FUSED B+ CIRCUIT TO PCM OPEN 
(Z908 and Z977) GROUND CIRCUIT OPEN 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


Has the battery been disconnected, lost it’s charge, or been replaced recently? 


Yes >> Disconnecting or replacing the battery will set this DTC. Erase the DTC. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 2 


2. WAS QUICK LEARN PERFORMED 


Has a Quick Learn procedure been performed? 


Yes = >> Performing Quick Learn will set this DTC. Erase the DTC. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 3 


Has the PCM been replaced or disconnected? 


Yes >> Replacing or disconnecting the PCM will set this DTC. Erase the DTC. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 4 
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Turn the ignition off to the lock position. 
Disconnect the PCM C1 harness connector. 


NOTE: Check connectors - Clean/repair as necessary. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 

Using a 12-volt test light connected to ground, check the (A919) Fused 
B(+) circuit. 

NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


>> Go To 5 


>> Repair the Fused B+ circuit for an open. If the fuse is open 
make sure to check for a short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


Yes 
No 


5. (z908) AND (2977) GROUND CIRCUITS 
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Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
NOTE: Check connectors - Clean/repair as necessary. 
Using a 12-volt test light connected to 12-volts, check the (Z908) and 
(2977) Ground circuits in the appropriate terminal of Miller tool #8815. 
NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 
Does the test light illuminate brightly for all of the ground cir- 
cuits? 
>> Go To 6 


>> Repair the Ground circuits for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


Yes 
No 


6. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set the DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 


Wiggle the wires while checking for shorted and open circuits. 


With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No >> Test Complete. 
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21-158 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS ——-__—__—_—___—_ LX 
P1713-RESTRICTED MANUAL VALVE IN T2 RANGE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
ignition on, engine running with the gear shift selector in a valid forward gear. 
* Set Condition: 
This DTC sets whenever Transmission control system detects the manual valve is in the T2 range when it 
should be in OD. This is mainly an informational DTC. 


Possible Causes 


RELATED TRANSMISSION DTCS PRESENT 


CUSTOMER DRIVING HABITS 
MIS-ADJUSTED SHIFTER CABLE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . DETERMINING IF RELATED DTCS ARE PRESENT 
With the scan tool, check for other transmission DTCs. 
Are there any speed sensor or gear ratio DTCs present? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go to 2 


2. CHECK THE GEAR SHIFT CABLE FOR PROPER ADJUSTMENT 


Check the Gear shift cable adjustment per the Service Information. 
Also check the cable for possible binding or improperly routed. 


Is the Gear shift cable properly adjusted and not binding or improperly routed? 


Yes >> Go to3 


No >> Adjust the Shifter Assembly per the Service Information. 


Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


3. CHECK CUSTOMER DRIVING HABIT 
This DTC can be set if the customer does not move the shift lever completely into the OD position (in between 
gears) causing the manual valve to be in the T2 position. 

When this occurs, the feed port to the clutch is restricted, the transmission will declare Neutral, and this DTC will 
set. 

This DTC can also be set by simply bumping the shift lever toward Neutral while accelerating. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 


lf there are no possible causes remaining, view repair. 


Repair 
This DTC can be set by the shift lever in the wrong position or not completely in the OD position. Make 
sure the customer is properly informed. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P1745-TRANSMISSION LINE PRESSURE TOO HIGH FOR TOO LONG 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


This DTC is an informational DTC to inform the technician that transmission has been operating in an open-loop line 
pressure control for 3220 kilometers (2000 miles) or 1000 2-3 upshifts resulting from a Line Pressure DTC. The 
42RLE Transmission is not designed to operate in open-loop line pressure control for an extended period time. This 
DTC is intended to protect the transmission. If the DTC sets, the transmission controller will place the transmission 
into limp-in mode. 
e When Monitored: 
Continuously with ignition on. 
e Set Condition: 
if the transmission has been operating in an open-loop line pressure control for 3220 kilometers (2000 miles) 
or 1000 2-3 upshifts. 


Possible Causes 


LINE PRESSURE DTCS PRESENT 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 27 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK FOR RELATED DTCS 
With the scan tool, check for Transmission Line Pressure DTCs. 


NOTE: In order to erase this DTC you must reset (erase) the VLP Shift Counter and the Output tooth 
counter which is a single procedure under Miscellaneous functions in the scan tool called “Clear Variable 
Line Pressure (VLP) counters”. 


View repair 
Repair 
Refer to the Transmission category and perform the appropriate symptom. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Solenoid Switch Valve, an internal, hydraulically operated valve, controls the direction of the transmission fluid 
when the LR solenoid is energized. When the solenoid switch valve is in the downshifted position and the LR sole- 
noid is energized, fluid is directed to the LR element for 1st gear. When the solenoid switch valve is In the up- 
shifted position (2nd, 3rd, and 4th gear) and the LR solenoid is energized, fluid is directed into the Lockup Switch 
Valve which controls the Torque Converter Clutch. When shifting into ist gear, a special sequence is followed to 
insure solenoid switch valve movement into the downshifted position. The LR pressure switch is monitored to con- 
firm switch valve movement. If the solenoid switch valve movement is not confirmed {i.e. no LR pressure when the 
LR solenoid is energized), 2nd gear is substituted for ist. No ist gear (2nd gear is substituted). The transmission 
Torque converter FEMCC operation is inhibited. MIL on after 5 min. of substituted operation. 
« When Monitored: 
Prior to a shift into 1st gear. 
¢ Set Condition: 
Transmission temperature must be hot. DTC is set after six unsuccessful attempts to shift into ist gear. 


Possible Causes 


RELATED DTC P0841 PRESENT 
(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 
(T50) L/R PRESSURE SWITCH SENSE CIRCUIT OPEN 


(T50) L/YR PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 
(750) L/R PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . DETERMINING IF RELATED DTCS ARE PRESENT 
With the scan tool, check for other Transmission DTCs 
Is the DTC P0841 present also? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 2 


2. CHECK TO SEE IF DTC P1775 IS CURRENT 
With the scan tool, view DTCs. 
Is the status Active for this DTC or is the STARTS SINCE SET counter 2 or less? 
Yes >> GoTo3 
No >> Go To 8 


21 - 162 


3. PCM AND WIRING 


AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS 


Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 


CAUTION: Removal of the ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 


started in gear. 


WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 


personal injury or death. 


install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 


Ignition on, engine not running. 


With the Transmission Simulator, turn the Pressure Switch selector switch to L/R. 
With the scan tool, monitor the L/R Pressure Switch State while pressing the Pressure Switch Test button. 


Did the Pressure Switch state change from open to closed when the test button was pressed? 


Yes 


>> Repair internal transmission as necessary per the Service Information. Inspect the Solenoid Switch 


Valve per the Service Information and repair or replace as necessary. If no problems are found, replace 


the Transmission Solenoid/Pressure Switch Assembly. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 4 


A. (116) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 


Turn the ignition off to the lock pasition. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 

Disconnect the PCM C4 harness connector. 

With the scan tool under TIPM, actuate the Transmission. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Using a 12-volt test light connected to ground, check all (T16) Trans- 
mission Control Relay Output circuits in the appropriate terminals of 
Miller tool #8815. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 
Does the test light illuminate brightly on all (T16) Transmission 
Control Output circuits? 


Yes >> Go To 5 
No >> Repair the (T16) Transmission Control Relay Output circuit 
for an open. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 
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5, (150) L/R PRESSURE SWITCH SENSE CIRCUIT OPEN 


AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS 


With the scan tool under TIPM, stop the Transmission actuation. 

Turn the ignition off to the lock position. 

Measure the resistance of the (T50) L/R Pressure Switch Sense circuit 
between the Transmission Solenoid/Pressure Switch Assembly harness 
connector and the appropriate terminal of Miller tool #8815. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (150) L/R Pressure Switch Sense circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 


TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 6 


6. (T50) L/R PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 


Measure the resistance between ground and the (T50) L/R Pressure 
Switch Sense circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T50) L/R Pressure Switch Sense circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 


TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To 7 
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7. (750) L/R PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 


Ignition on, engine not running. 


With the scan tool under TIPM, actuate the Transmission. tk 
Measure the voltage of the (150) L/R Pressure Switch Sense circuit. alae oa | 
Is the voltage above 0.5 volts? ae ; (C2) 
Yes >> Repair the (T50) L/R Pressure Switch Sense circuit for a 
short to voltage. f 
Perform 42RLE TRANSMISSION VERIFICATION TEST - ‘ | 
VER 1. 
No >> Using the schematics as a guide, check the Powertrain 40 aassemmy. 
Control Module (PCM) terminals for corrosion, damage, or Bee anata 
terminal push out. Pay particular attention to all power and (REE 
ground circuits. {f no problems are found, replace the PCM 29 
per the Service Information. With the scan tool, perform 
QUICK LEARN " |eccoccs0of * 
Perform 42RLE TRANSMISSION VERIFICATION TEST - en Base) 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- iat Geeiiet as tes 
TOMATIC - 42RLE - STANDARD PROCEDURE) i. 00000000 : | 
PCM PINOUT 
BOX SEIS 816a0523 


8. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 7 
Test drive and verify if the transmission is launching in 2nd gear and/or no TCC engagement. 
With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Are there 2nd gear launches and/or no TCC engagement? 


Yes >> Disassemble and inspect the Valve Body per the Service Information and repair or replace as neces- 
sary. If no problems are found in the Valve Body, replace the Transmission Solenoid Pressure Switch 
Assembly. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Solenoid Switch Valve, an internal, hydraulically operated valve, controls the direction of the transmission fluid 
when the L/R solenoid is energized. When the solenoid switch valve is in the downshifted position and the L/R 
solenoid is energized, fluid is directed to the L/R element for ist gear. When the solenoid switch valve is In the 
up-shifted position (2nd, 3rd, and 4th gear) and the L/R solenoid is energized, fluid is directed into the Lockup 
Switch Valve which controls the Torque Converter Clutch. When doing PEMCC or FEMCC, the L/R pressure switch 
should indicate no pressure if the solenoid switch valve is in the L/R position. If the L/R pressure switch indicates 
pressure for some time while in partial or full EMCC, the EMCC operation is aborted and momentarily inhibited to 
avoid accidental application of the L/R clutch. EMCC is attempted again when there is no L/R pressure. The fourth 
detection of L/R pressure while in PEMCC or FEMCC will result in setting the DTC. Torque converter EMCC oper- 
ation inhibited. MIL on after 5 min. of substituted operation. 
e When Monitored: 
Every 7 ms when doing PEMCC or FEMCC. 
® Set Condition: 
Must be in partial or full EMCC. The DTC is set if L/R pressure is detected high for the fourth time. 


Possible Causes 


RELATED DTC P0841 PRESENT 


DTC EVENT DATA SHOWS TRS CODE TR2 - SHIFT LEVER OR MANUAL CONTROL VALVE IN A INVALID 
POSITION 


SHIFTER CABLE OUT OF ADJUSTMENT 


SOLENOID SWITCH VALVE STICKING IN ITS BORE 

(T50) L/R PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T50) LR PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 
(T50) L/R PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 
VALVE BODY 

POWERTRAIN CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


| . DETERMINING IF RELATED DTC’S ARE PRESENT 
With the scan tool, check for other Transmission DTC’s 
Is the DTC P0841 present aiso? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 2 


2. CHECK THE DTC EVENT DATA FOR TRS CODE TR2 
With the scan tool, check the DTC EVENT DATA for P1776. 
Does the DTC EVENT DATA show a TRS Code of TR2? 


Yes >> This indicates the shift lever and the manual control valve were in an invalid position between Neutral 
and OD. Check the shifter cable for: proper adjustment, binding, friction, improper routing, or the shifter 
was moved in transit. Repair as necessary. 

Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Go To3 
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3: CHECK TO SEE IF DTC P1776 iS CURRENT 
With the sc scan tool, check the STARTS SINCE SET counter for P1776. 
NOTE: This counter only applies to the last DTC set. 

is the status Active or is the STARTS SINCE SET counter 2 or less for this DTC? 
Yes >> Go To 4 


No >> Go To 9 


4. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 


WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 


Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to L/R. 
With the scan tool, monitor the L/R Pressure Switch State while pressing the Pressure Switch Test button. 


Did the Pressure Switch state change from open to closed when the test button was pressed? 


Yes >> Go To 5 
No >> Go To 6 


5. CHECK THE SOLENOID SWITCH VALVE FOR STICKING 
Remove the transmission oil pan and Valve. body and inspect the Solenoid Switch Valve for sticking in its. bore, 
repair or replace as necessary. 


NOTE: This DTC may be caused by debris lodged in the Transmission Solenoid Switch Valve bore. If debris 
is found, clean the valve body and reassemble the transmission per the Service Information. 
With the scan tool, record the DTC EVENT DATA for P1776 and erase DTCs. 


Reassemble the transmission and test drive the vehicle. Try to duplicate the original set conditions using the DTC 
EVENT DATA recorded earlier. 


With the scan tool, check Transmission DTCs. 
Did the DTC P1776 reset? 


Yes >> Replace the Transmission Solenoid Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete 


Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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6. CHECK THE (150) L/R PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 


Disconnect the Transmission Solenoid/Pressure Switch Assembly har- 
ness connector. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of the (T50) L/R Pressure Switch Sense circuit 


between the Transmission Solenoid/Pressure Switch Assembly harness ASSEMBLY. 
connector and the appropriate terminal of Miller tool #8815. TRANSMISSION 
SOLENOID/PRESSURE 
is the resistance above 5.0 ohms? SWicH 
{42 RLE) 
Yes >> Repair the (T50) L/R Pressure Switch Sense circuit for an 29 
open, oo00aC oo 
Perform 42RLE TRANSMISSION VERIFICATION TEST - cooeago 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- soogacpo 
TOMATIC - 42RLE - STANDARD PROCEDURE) ii eters 


SGOOO0000 


No >> Go To 7 


PCM PINGUT 
BOX 8815 812a606b 


?. CHECK THE (T50) L/R PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (150) L/R Pressure 
Switch Sense circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T50) L/R Pressure Switch Sense circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 
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8. CHECK THE (T50) L/R PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO VOLTAGE 


With the scan too! under TIPM, actuate the Transmission. <r 
Measure the voltage of the (750) L/R Pressure Switch Sense circuit. 


LY. BROWN i — 
is the voltage above 0.5 volts? ; C2} 


Yes >> Repair the (T50) L/R Pressure Switch Sense circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 


Ignition on, engine not running. 


TOMATIC - 42RLE - STANDARD PROCEDURE) 40 Penne 

No >> Using the schematics as a guide, check the Powertrain etree 
Control Module (PCM) terminals for corrosion, damage, or (RLE} 
terminal push out. Pay particular attention to all power and 29 
ground circuits. Check for Service Information Tune-ups or 


Service Bulletins for any possible causes that may apply. If 90000000 
no problems are found, replace the PCM per the Service SO CO O0" 
Information. With the scan tool, perform QUICK LEARN. ime Caen is ti 


HoOocodsa 


Perform 42RLE TRANSMISSION VERIFICATION TEST -  Vseanaeos |! 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- = a 
TOMATIC - 42RLE - STANDARD PROCEDURE) POM PINOUT 

Boxee 816ac523 


9. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Test Drive the vehicle and verify if the transmission is launching in 2nd gear and/or there is no TCC engagement. 
With the scan tool, check the EVENT DATA to help identify the conditions in which the DTC was set. 

Check for any Service Information Tune-ups or Service Bulletins for possible causes that may apply. 


Are there 2nd gear launches and/or no TCC engagement? 


Yes >> Disassemble and inspect the Valve Body per the Service Information Inspect the Solenoid Switch Valve 
for sticking in its bore and repair or replace as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Compiete. 


21-170 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS 
P1790-FAULT IMMEDIATELY AFTER SHIFT 


For a complete wiring diagram Refer to Section 8W. 


LX 


Theory of Operation 


This DTC is not stored alone. It is stored if a Gear Ratio DTC is detected immediately after shift. The existence of 
DTC P1790 indicates a mechanical or hydraulic (not electrical) related problems. It should be noted, however, that 
all mechanical problems don’t necessarily result in DTC P1790. When this DTC exists, diagnosing the system 
should be based on the associated DTC and only mechanical causes should be considered. 


e When Monitored: 
After a Gear Ratio Error code is stored. 


e Set Condition: 
After a Gear Ratio Error DTC has already been set. The DTC is set if the fault happened within 1.3 seconds 
of a shift. The DTC set time will vary from 1.214 seconds to 15 seconds. 


Possible Causes 


FAULT AFTER SHIFT 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1 . FAULT AFTER SHIFT 
This DTC is set along with a Gear Ratio DTC. Perform the appropriate test for the Gear Ratio DTC stored. 
NOTE: Check Pending DTCs or 1 trip failures if there are no Active or Stored Gear Ratio DTCs. 

if there are no possible causes remaining, view repair. 


Repair 
Refer to the Transmission category and perform the appropriate symptom. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


LX 


AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS 21-171 


P1794-SPEED SENSOR GROUND ERROR 
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For a complete wiring diagram Refer to Section &W. 
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Theory of Operation 


The input and output speed sensors use a common ground circuit. The loss of this common ground results in the 
input signal being sensed for both. After a reset in neutral, and after observing a specific ratio, the Speed Check 
Fault Counter will increment. Because the speed sensors and the thermistor share the same ground circuit, this 
DTC may indicate a loss of the common speed sensor ground. in some cases this fault will cause a Gear Ratio 
Error DTC to be set. 
e When Monitored: 
Every 7msec after a controller reset with transmission in neutral. 
e Set Condition: 
After a PCM reset in neutral and Input and Output sensor ratio equals 2.50 to 1.0 + 50.0 RPM. 


Possible Causes 


SPEED SENSOR GROUND CIRCUIT OPEN 
POWERTRAIN CONTROL MODULE 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


1. PCM AND WIRING 


Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 
CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicie from being 
started in gear. 


WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 

install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit 8333-1A. 

ignition on, engine not running. 

With the Transmission Simulator, set the "Input/Output Speed” switch to "ON” and the rotary switch to the "3000/ 
1250” position. 

With the scan tool, monitor the Input and Output Speed Sensor readings. 


Does the Input Speed read 3000 RPM and the Output Speed read 1250 RPM, + 50 RPM? 
Yes >> Go To 2 
No >> Go To 3 
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Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Input and Output Speed Sensor harness connectors. 


CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per- 
form diagnosis. 

Measure the resistance of both of the (T13) Speed Sensor Ground cir- 
cuits from the appropriate terminal of special tool #8815 to the Input 
and Output Speed Sensor harness connectors. 


SENSOR- 

INPUT OUTPUT 

SPEEDO SPEED 
an (arn 


Is the resistance above 5.0 ohms on either circuit? 


Yes >> Repair the (T13) Speed Sensor Ground circuit for an open. 


Perform 42RLE TRANSMISSION VERIFICATION TEST - 
VER 1. (Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


OOO ;ooo0 H 
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oy INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


No >> Test Complete. 
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P1797-MANUAL SHIFT OVERHEAT 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The major cause of heat build up in the transmission is torque converter slip. With the transmission in the 
AutoStick® mode, the torque converter can slip during aggressive driving or heavy loading conditions such as trailer 
towing or driving up steep grades. In the non AutoStick® mode, internal controller logic prevents the transmission 
from overheating by managing the shift and EMCC schedule. In the AutoStick® mode, when the transmission or 
engine temperature approaches an overheat condition, the manual shift overheat DTC sets and the AutoStick® 
mode is temporarily suspended until the temperature returns to normal. 


e When Monitored: 
Continuously with engine running. 


° Set Condition: 
lf the Engine Temperature exceeds 123° C (255° F) or the Transmission Temperature exceeds 135° C (275° F) 
while in AutoStick® mode. Note: Aggressive driving or driving in Low for extended periods of time will set this 
DTC. 


Possible Causes 


MANUAL SHIFT OVERHEAT 


Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


Diagnostic Test 


| . MANUAL SHIFT OVERHEAT 


This is an informational DTC only. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Check the engine and transmission cooling system for proper operation. 

Check the Radiator Cooling Fan operation. 

Check the Transmission Cooling operation. 

Check the Transmission Fluid Level per the Service Information to verify that it is not overfilled. 

NOTE: Aggressive driving or driving in Low for extended periods of time will set this DTC. 
If there are no possible causes remaining, view repair. 


Repair 
if the Transmission Fluid is low, repair any Transmission Fluid leak as necessary and adjust the Trans- 
mission Fluid Level per the Service Information. Refer to Service Information for the related symptoms 
and repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 


U0100 LOST COMMUNICATION WITH ECM/PCM 


For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The NGC controller communicates over the CAN C BUS. The transmission controller continuously monitors BUS 
activity. The CAN C BUS is also used to communicate transmission MIL status to the Engine Controller. If the 
Engine Controller is unable to communicate with the Transmission Controller, a DTC will set and the Engine Con- 
trolier will illuminate the MIL. 
e When Monitored: 
Every 7 msec with: 
1) Engine speed greater than 500 RPM. 
2) Battery voltage between 10 and 16 volis. 
e Set Condition: 
CAN C BUS messages are not received for 10 seconds. 


Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 


U0002 CAN C BUS OFF PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The NGC controller communicates over the CAN C BUS. The transmission controller continuously monitors BUS 
activity. The CAN C BUS is also used to communicate transmission MIL status to the Engine Controller. If the 
Engine Controller is unable to communicate with the Transmission Controller, a DTC will set and the Engine Con- 
troller will illuminate the MIL. 
e When Monitored: 
Every 7 msec with: 
1) Engine speed greater than 500 RPM. 
2) Battery voltage between 10 and 16 volts. 
e Set Condition: 
CAN C BUS messages are not received for 10 seconds. 


Diagnose the U0002 CAN C BUS OFF PERFORMANCE as the U0001 CAN C BUS CIRCUIT test in 8-ELEC- 
TRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic procedures and for 
further possible causes. 


U0121 LOST COMMUNICATION WITH ABS 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The NGC controller communicates over the CAN C BUS. The transmission controller continuously monitors BUS 
activity. The CAN C BUS is also used to communicate transmission MIL status to the Engine Controller. If the 
Engine Controller is unable to communicate with the Transmission Controller, a DTC will set and the Engine Con- 
troller will iluminate the MIL. 
« When Monitored: 
Every 7 msec with: 
1) Engine speed greater than 500 RPM. 
2) Battery voitage between 10 and 16 volts. 
e Set Condition: 
CAN C BUS messages are not received for 10 seconds. 


Refer to 8-ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro- 
cedures and for further possible causes. 


U0141 LOST COMMUNICATION WITH FCM 


For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The NGC controlier communicates over the CAN C BUS. The transmission controller continuously monitors BUS 
activity. The CAN C BUS is also used to communicate transmission MIL status to the Engine Controller. If the 
Engine Controller is unable to communicate with the Transmission Controller, a DTC will set and the Engine Con- 
troller will illuminate the MIL. 
e When Monitored: 
Every 7 msec with: 
1) Engine speed greater than 500 RPM. 
2) Battery voltage between 10 and 16 volts. 
e Set Condition: 
CAN C BUS messages are not received for 10 seconds. 


Refer to 8-ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro- 
cedures and for further possible causes. 


STANDARD PROCEDURE 
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42RLE - PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 


For a complete wiring diagram Refer to Section BW. 

Perform the following steps prior to any diagnostic procedure(s). 

NOTE: Due to different power control configurations, the Transmission Control Relay (if equipped) may be 

referred to as a PCM relay. 

1. Many transmission symptoms can be caused by a low fluid level. If the fluid level is low, locate and repair any 
leaks and fill the transmission to the proper fluid level. Refer to the Service Information for the proper repair and 
fluid fill procedures. 

2. Testing should only be performed with the battery fully charged to avoid false diagnosis. 

3. With the scan tool check pinion factor (if equipped) for proper tire identification and program or reprogram if 
necessary. 

4. With the scan tool, read Engine (PCM) DTCs. If Engine DTCs are present, refer to the Driveability Category and 
perform to the appropriate diagnostic procedure(s) before proceeding. 

5. With the scan tool, read Transmission (TCM) DTCs. Record all Stored, Active, and Pending DTC information. 
Diagnose any Pending DTC as a matured DTC. 

6. With the scan tool, read Event Data. Use this data to identify the conditions in which the DTC was set. 

NOTE: Event Data may exist even if no DTCs are stored. Event Data is only erased by a Battery Disconnect, 

reflash, or QuickLearn procedure. Clearing DTCs does NOT erase the Event Data. Some DTCs require two 

"bad trips” before they are stored (and the MIL illuminates). The transmission may enter “limp-in” mode dur- 

ing the first "bad trip,” but if the fault condition is not present after the vehicle is restarted, the pending DTC 

may be cleared without lighting the MIL. Nevertheless, the Event Data for the pending DTC will remain 
stored and can still be retrieved with the scan tool. If the customer reports a "limp-in” event but no DTCs are 
present, check the Event Data. 

NOTE: Performing a Battery Disconnect will clear ail Event Data and reset all learned Transmission values 

to the controllers default values which may temporarily result in erratic shift schedules. 

7. With the scan tool, perform the Shift Lever Position Test. If the test does not pass, refer to the diagnostic pro- 
cedure for PO706-TRANSMISSION RANGE SENSOR RATIONALITY. 

8. For Gear Ratio Error DTCs, use the scan tool to read and record the Clutch Volume Index (CVI) information. 

9. Use the wiring diagram as a guide, inspect the wiring and connectors related to this circuit and repair as nec- 
essary. 

10. Refer to the When Monitored and Set Conditions for this DTC. DTCs can set at ignition on, at start up, driving 

under specific conditions, and after controller diagnostic monitors have run. 

11. Refer to applicable Technical Service Bulletins (TSBs) for controller software update information. Some condi- 

tions can be corrected by upgrading the Engine (PCM) or Transmission (TCM) controller software. 


12. Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 


L 


Did any of the above procedures repair the vehicle? 


Yes >> Testing is complete. 
Perform 42RLE VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
42RLE - STANDARD PROCEDURE) 

No >> Refer to the transmission category and perform the appropriate diagnostic procedure(s). 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - DIAGNOSIS AND TESTING) 


21 


- 178 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS LX 


42RALE TRANSMISSION VERIFICATION TEST 


Perform the following after completion of a diagnostic repair: 


NOTE: After completion of the Transmission Verification Test, the Powertrain Verification Test must be per- 
formed. Refer to the Engine Category. 


Be 
2. 
3. 


Reconnect any disconnected components. 
With the scan tool, erase all Transmission and Engine DTCs. 


With the scan tool check pinion factor (if equipped) for proper tire identification and program or reprogram if 
necessary. 


. Erase DTC P0700 under engine to turn the MIL off after completion of transmission repairs. 
. Perform a PRNDL FAULT CLEARING PROCEDURE after completion of repairs for PO706-TRANSMISSION 


RANGE SENSOR RATIONALITY (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - STAN- 
DARD PROCEDURE). 


. If the Powertrain Control Module or the Transmission has been repaired or replaced, it is necessary to perform 


the scan tool Quick Learn Procedure. 


7. lf the Torque converter has been replaced, with the scan tool perform TCC BREAK-IN. 


10 


dat 


12. 


14. 


. If the Powertrain Control Module or Front Control Module has been replaced you must reset the Pinion Factor in 


the Front Control Module. 


. With the scan tool, display Transmission Temperature. Start and run the engine until the Transmission Temper- 


ature is HOT, above 43° C or 110° F. 


. Check the transmission fluid and adjust if necessary. Refer to the Service Information for the Fluid Fill proce- 


dure. 

Road test the vehicle. With the scan tool, monitor the engine rpm. Make 15 to 20 1-2, 2-3, 3-4 upshifts. Perform 
these shifts from a standing start to 72 km/h (45 mph) with a constant throttle opening of 20 to 25 degrees. 
With speeds below 40 km/h (25 mph), make 5 to 8 wide open throttle kickdowns to 1st gear. Allow at least 5 
seconds each in 2nd and 3rd gear between each kickdown. 


. For a specific DTC, drive the vehicle to the Symptom’s When Monitored/When Set conditions to verify the DTC 


is repaired. 


If equipped with AutoStick®, upshift and downshift several times using the AutoStick® feature during the road 
test. 


NOTE: Use the OBDII task manager to run a Good Trip in each gear, this will confirm the repair and to 
ensure that the DTC has not re-matured. 


15. 


Did any Diagnostic Trouble Codes set during the road test? 


Check for any Diagnostic Trouble Codes (DTCs) during and after the road test. 


Yes >> Repair is not complete. Refer to the Transmission category and perform the appropriate symptom(s). 


No 


>> Repair is complete. 
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PRNDL FAULT CLEARING PROCEDURE 


1. With the scan tool, erase Transmission DTCs. 

2. Cycle the ignition off, then start the vehicle. 

3. Firmly apply the brakes and shift into Overdrive. 

NOTE: Vehicle must remain in Overdrive for at least 3.0 seconds. 

4, With the brakes firmly applied, shift slowly through all gears (PRNDL) as least three times, pausing momentarily 
in each gear. 

NOTE: If all the PRNDL lights box individually then the error was cleared. 

5. Shift into park and turn the ignition off to the lock position. 

6. With the ignition on, engine not running, using the scan tool, read DTCs. 


1. 


Does the DTC P0706 reset, or do all the PRNDL indicators remain boxed in park or neutral? 
Yes >> Return to the symptom list and perform diagnostics for PO706-TRANSMISSION RANGE SENSOR 
RATIONALITY. 


No >> Test Complete. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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1 - DRIVEPLATE 6 - REVERSE CLUTCH 14 - STUB SHAFT 

2- TORQUE CONVERTER 7 - FRONT PLANET CARRIER 12 - LOW/REVERSE CLUTCH 
3 - INPUT SHAFT 8 - REAR PLANET CARRIER 13 - 2/4 CLUTCH 

4- UNDERDRIVE CLUTCH 9 - OUTPUT SHAFT 14 - OIL PUMP 

5 - OVERDRIVE CLUTCH 10 - SNAP RING 


The 42RLE is a four-speed transmission that is a conventional hydraulic/mechanical assembly controlled with adap- 
tive electronic controis and monitors. The hydraulic system of the transmission consists of the transmission fluid, 
fluid passages, hydraulic valves, and various line pressure control components. An input clutch assembly which 
houses the underdrive, overdrive, and reverse clutches is used. It also utilizes separate holding clutches: 2nd/4th 
gear and Low/Reverse. The primary mechanical components of the transmission consist of the following: 


« Three multiple disc input clutches 

Two multiple disc holding clutches 
e Four hydraulic accumulators 

*« Two planetary gear sets 

@ Hydraulic oil pump 

® Valve body 

e Solenoid/Pressure switch assembly 


Control of the transmission is accomplished by fully adaptive electronics. Optimum shift scheduling is accomplished 
through continuous real-time sensor feedback information provided to the Transmission Control Module (TCM) por- 
tion of the Powertrain Control Module (PCM). 


The TCM is the heart of the electronic control system and relies on information from various direct and indirect 
inputs (sensors, switches, etc.) to determine driver demand and vehicle operating conditions. With this information, 
the TCM can calculate and perform timely and quality shifts through various output or control devices (solenoid 
pack, transmission control relay, etc.). 


The TCM also performs certain self-diagnostic functions and provides comprehensive information (sensor data, 
DTC’s, etc.) which is helpful in proper diagnosis and repair. This information can be viewed with the scan tool. 


TRANSMISSION IDENTIFICATION 


The 42RLE transmission can be identified by a bar- 
code label that is affixed to the upper left area of the 
belfhousing. 


The label contains a series of digits that can be trans- 
lated into useful information such as transmission part 
number (10), date of manufacture (4, 5), manufactur- ; 

ing origin (2), assembly line identifier (6), build i 
sequence number (7), etc.. 


i 
| 


a +) 
mW 


lf the tag is not legible or is missing, the “PK” number, 
which is stamped into the left rear flange of the trans- 
mission case, can be referred to for identification. The 
entire part number, build code, and sequence number 
are stamped into the flange. 


80fctbad 


1 - T=TRACEABILITY 

2 - SUPPLIER CODE (PK=KOKOMO) 
3 - COMPONENT CODE (TK=KOKOMO TRANSMISSION) 
4 - BUILD DAY (350=DEC. 15) 

5 - BUILD YEAR (1=2001) 

6 - ASSEMBLY LINE CODE 

7 - BUILD SEQUENCE NUMBER 

8 - LAST THREE OF P/N 

9 - CHANGE LEVEL 

10 - TRANSMISSION PART NUMBER 
11 - P=PART NUMBER 
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OPERATION 


The 42RLE transmission ratios are: 


FIRST GEAR POWERFLOW 


First Gear Powerflow 


1 - UNDERDRIVE CLUTCH APPLIED (Turns Rear Sun) 
2 - LOW-REVERSE CLUTCH APPLIED (Hofds Rear Annulus/Front Carrier) 


in first gear range, torque input is through the underdrive clutch (1) to the underdrive hub assembly. The underdrive 
hub is splined to the rear sun gear. When the underdrive clutch is applied, it rotates the underdrive hub and rear 
sun gear. The L/R clutch (2) is applied to hold the front carrier/rear annulus assembly. The rear sun gear drives the 
rear planetary pinion gears. The rear planetary pinion gears are forced to walk around the inside of the stationary 
rear annulus gear. The pinions are pinned to the rear carrier and cause the rear carrier assembly to rotate as they 
walk around the annulus gear. This provides the torque output for first gear. The other planetary gearset compo- 
nents are freewheeling. The first gear ratio is 2.84:1. 
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SECOND GEAR POWERFLOW 


ae 
! 
i 
{ 


80f79edd 


Second Gear Powerflow 


1 - UNDERDRIVE CLUTCH APPLIED (Turns Rear Sun} 
2 - 2-4 CLUTCH APPLIED (Holds Front Sun) 


Second gear is achieved by having both planetary gear sets contribute to torque multiplication. As in first gear, 
torque input is through the underdrive clutch (1) to the rear sun gear. The 2/4 clutch (2) is applied to hold the front 
sun gear stationary. The rotating rear sun gear turns the rear planetary pinions. The rear pinions rotate the rear 
annulus/front carrier assembly. The pinions of the front carrier walk around the stationary front sun gear. This trans- 
mits torque to the front annulus/rear carrier assembly, which provides output torque and a gear ratio of 1.57:1. 
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THIRD GEAR POWERFLOW 


Third Gear Powerflow 


1 - UNDERDRIVE CLUTCH APPLIED (Turns Rear Sun) 
2 - OVERDRIVE CLUTCH APPLIED (Turns Front Carries/Rear Annulus) 


In third gear, two input clutches are applied to provide torque input: the underdrive clutch (1) and overdrive clutch 
(2). The underdrive clutch rotates the rear sun gear, while the overdrive clutch rotates the front carrier/rear annulus 
assembly. The result is two components (rear sun gear and rear annulus gear) rotating at the same speed and in 
the same direction. This effectively locks the entire planetary gearset together and is rotated as one unit. The gear 
ratio in third is 1:1. 
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FOURTH GEAR POWERFLOW 


Fourth Gear Powerflow 


1 - OVERDRIVE CLUTCH APPLIED (Turns Rear Sun) 
2 - 2-4 CLUTCH APPLIED (Holds Front Sun) 


In fourth gear input torque is through the overdrive clutch (1) which drives the front carrier. The 2/4 clutch (2) is 
applied to hold the front sun gear. As the overdrive clutch rotates the front carrier, it causes the pinions of the front 
carrier to walk around the stationary front sun gear. This causes the front carrier pinions to turn the front annulus/ 
rear carrier assembly which provides output torque. in fourth gear, transmission output speed is more than engine 
input speed. This situation is called overdrive and the gear ratio is 0.69:1. 
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REVERSE GEAR POWERFLOW 


B0f7a063 


Reverse Gear Powerflow 


1 - LOW-REVERSE CLUTCH APPLIED (Holds Rear Annulus Front Carrier) 
2- REVERSE CLUTCH APPLIED (Turns Front Sun) 


In reverse, input power is through the reverse clutch (1). When applied, the reverse clutch drives the front sun gear 
through the overdrive hub and shaft. The L/R clutch (2) is applied to hold the front carrier/rear annulus assembly 
stationary. The front carrier is being held by the L/R clutch so the pinions are forced to rotate the front annulus/rear 
carrier assembly in the reverse direction. Output torque is provided, in reverse, with a gear ratio of 2.21:1. 


DIAGNOSIS AND TESTING 
AUTOMATIC TRANSMISSION 


CAUTION: Before attempting any repair on the 42RLE Four Speed Automatic Transmission, always check 
for proper shift cable adjustment. Also check for diagnostic trouble codes with the scan tool and the 42RLE 
Transmission Diagnostic information. 


42RLE automatic transmission malfunctions may be caused by these general conditions: 

« Poor engine performance 

® Improper adjustments 

e Hydraulic malfunctions 

« Mechanical malfunctions 

e Electronic malfunctions 
When diagnosing a problem always begin with recording the complaint. The complaint should be defined as specific 
as possible. Include the following checks: 

* Temperature at occurrence (cold, hot, both) 
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e Dynamic conditions (acceleration, deceleration, upshift, cornering) 
e Elements in use when condition occurs (what gear is transmission in during condition) 
e Road and weather conditions 
e Any other useful diagnostic information. 
After noting all conditions, check the easily accessible variables: 
e Fluid level and condition 
e Shift cable adjustment 
« Diagnostic trouble code inspection 


Then perform a road test to determine if the problem has been corrected or that more diagnosis is necessary. If the 
problem exists after the preliminary tests and corrections are completed, hydraulic pressure checks should be per- 
formed. 


ROAD TEST 

Prior to performing a road test, verify that the fluid level, fluid condition, and linkage adjustment have been 
approved. 

During the road test, the transmission should be operated in each position to check for slipping and any variation in 
shifting. 

If the vehicle operates properly at highway speeds, but has poor acceleration, the converter stator overrunning 
clutch may be slipping. If acceleration is normal, but high throttle opening is needed to maintain highway speeds, 


the converter stator clutch may have seized. Both of these stator defects require replacement of the torque con- 
verter and thorough transmission cleaning. 


Slipping clutches can be isolated by comparing the “Elements in Use” chart with clutch operation encountered on a 
road test. This chart identifies which clutches are applied at each position of the selector lever. 


A slipping clutch may also set a DTC and can be determined by operating the transmission in all selector positions. 
ELEMENTS IN USE AT EACH POSITION OF SELECTOR LEVER 


Shift Lever INPUT SEUTEHES — CLUTCHES 
Position Lowheverse 


P - PARK 
R - REVERSE 
N - NEUTRAL 


OVERDRIVE 
First 


oO 


fe 
fe) 
3 


First 
Second 
Direct 
* Vehicle upshift and downshift speeds are increased when in these selector positions. 


o) 
< 
oO 
8 
< 
i) 


The process of elimination can be used to detect any unit which slips and to confirm proper operation of good units. 
Road test analysis can diagnose slipping units, but the cause of the malfunction cannot be determined. Practically 
any condition can be caused by leaking hydraulic circuits or sticking valves. 


LX AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 21 - 191 


PRELIMINARY 


Two basic procedures are required. One procedure for vehicles that are drivable and an alternate procedure for 
disabled vehicles (will not back up or move forward). 


VEHICLE IS DRIVABLE 


Ae 
. Check for an appropriate Technical Service Bulletin that applies to the customer complaint. 

. Check fluid level and condition. 

. Road test and note how transmission upshifts, downshifts, and engages. 

. If the complaint was related to shift quality, perform the Quick Learn procedure, (Refer to 8 - ELECTRICAL/ 


nm bh Wh 


8. 


9. 


Record all DTCs and the accompanying DTC Event Data. 


ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - STANDARD PROCEDURE), and 
the Drive Learn Procedure, (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - STANDARD PROCEDURE). 


. If the shift complaint still exists, compare actual line pressure (sensor reading, using the scan tool) to the Desired 


Line Pressure reading, in Park, Drive, and Reverse at 1500 RPM. Check that the LP sensor reads 30 psi (the 
minimum it should ever display) with key on / engine off. 


. Perform air-pressure test to check clutch operation. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 


42RLE - DIAGNOSIS AND TESTING) 

Replace the Transmission Solenoid/TRS Assembly and perform the Quick Learn and Drive Learn procedures 
again. 

if the complaint still exists, remove, inspect, and repair the transmission as necessary. 


VEHICLE IS DISABLED 


1. 
2. 


Record all DTCs and the accompanying DTC Event Data. 


With engine running, place transmission in gear and verify correct PRNDL reading. Observe the Input and Output 
speeds using the scan tool. If output RPM is greater than zero but vehicle does not move, check for transfer 
case in Neutral (or failed internally), failed propshaft, or failed / disconnected drive axle. If output RPM is zero 
and input RPM is greater than zero, internal transmission slippage is indicated. Run clutch slip tests using the 
scan tool, check oil pan for debris, and air check the various clutch circuits. 


. Shift the transmission into neutral, if both input and output speeds are zero, check flexplate bolts, torque con- 


verter, and transmission input shaft. 


. Compare actual line pressure (sensor reading, using the scan tool) to the Desired Line Pressure reading, in 


Park, Drive, and Reverse at 1500 RPM. Check that the LP sensor reads 30 psi (the minimum it should ever 
display) with key on / engine off. If line pressure is incorrect, check fluid level and condition. 


. Remove, inspect, and repair the transmission as necessary. 
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HYDRAULIC PRESSURE TESTS 


NOTE: Before preforming the hydraulic pressure tests be certain to disconnect the Variable Line Pressure 
(VLP) electrical connector at the transmission. Check for and clear any codes that may have been set after 
preforming any hydraulic pressure test and connecting the Variable Line Pressure (VLP) electrical connec- 
tor. 


Pressure testing is a very important step in the diag- 
nostic procedure. These tests usually reveal the cause 
of most transmission problems. 


Yu 
Before performing pressure tests, be certain that fluid ys 
level and condition, and shift cable adjustments have | 
been checked and approved. Fiuid must be at operat- 
ing temperature (150 to 200 degrees F.). 


Install an engine tachometer, raise vehicle on hoist 
which allows the wheels to turn, and position tachom- 
eter so it can be read. 


Using special adapters L-4559, attach 300 psi 
gauge(s) C-3293SP to the port(s) required for test 
being conducted. 


Test port locations are shown in the Pressure Taps 
graphic. 


Pressure Taps 


1 - TORQUE CONVERTER CLUTCH OFF 
2 - REVERSE 

3 - LOW/REVERSE 

4-2/4 

5 - UNDERDRIVE 

6 - TORQUE CONVERTER CLUTCH ON 
7 - OVERDRIVE 


TEST ONE - SELECTOR IN MANUAL 1 (1st Gear) 


NOTE: This test checks pump output, pressure regulation and condition of the low/reverse clutch hydraulic 
circuit and shift schedule. 


1. Attach pressure gauge to the low/reverse clutch tap. 

2. Move selector lever to the MANUAL 1 position. 

3. Allow vehicle wheels to turn and increase throttle opening to achieve an indicated vehicle speed to 20 mph. 
4. Low/reverse clutch pressure should read 115 to 145 psi. 


TEST TWO - SELECTOR IN MANUAL 2 (Second Gear) 


NOTE: This test checks the underdrive clutch hydraulic circuit as well as the shift schedule. 


1. Attach gauge to the underdrive clutch tap. 

2. Move selector lever to the MANUAL 2 position. 

3. Allow vehicle wheels to turn and increase throttle opening to achieve an indicated vehicle speed of 30 mph. 
4. In second gear the underdrive clutch pressure should read 110 fo 145 psi. 


Lx 
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TEST TWO A - SELECTOR IN DRIVE (OD ON - Fourth Gear) 


NOTE: This test checks the underdrive clutch hydraulic circuit as well as the shift schedule. 


7. Attach gauge to the underdrive clutch tap. 

2. Move selector lever to the DRIVE position. Verfy that the OD switch is ON. 

3. 

4. Underdrive clutch pressure should read below 5 psi. If not, than either the solenoid assembly or controller is at 


Allow wheels to rotate freely and increase throttle opening to achieve an indicated speed of 40 mph. 


fault. 


TEST THREE - SELECTOR IN DRIVE (OD OFF - Third and Second Gear) 


NOTE: This test checks the overdrive clutch hydraulic circuit as well as the shift schedule. 


oar ON = 


. Attach gauge to the overdrive clutch tap. 

. Move selector lever to the DRIVE position. 

. Allow vehicle wheels to turn and increase throttle opening to achieve an indicated vehicle speed of 20 mph. 
. Overdrive clutch pressure should read 74 to 95 psi. 

. Move selector lever to the DRIVE position and increase indicated vehicle speed to 30 mph. 

. The vehicle should be in second gear and overdrive clutch pressure should be less than 5 psi. 


TEST FOUR - SELECTOR IN DRIVE (OD ON - Fourth Gear) 


NOTE: This test checks the 2/4 clutch hydraulic circuit. 


1. 
2. 
3. 


A. 


Attach gauge to the 2/4 clutch tap. 
Move selector lever to the DRIVE position. 


Allow vehicle front wheels to turn and increase throttle opening to achieve an indicated vehicle speed of 30 mph. 
Vehicle should be in fourth gear. 


The 2/4 clutch pressure should read 75 to 95 psi. 


TEST FIVE-SELECTOR IN DRIVE (OD ON - Fourth Gear, CC on) 


NOTE: These tests check the torque converter clutch hydraulic circuit. 


1. 
2. 
3. 


Attach gauge to the torque converter clutch off pressure tap. 
Move selector lever to the DRIVE position. 


Allow vehicle wheels to turn and increase throttle opening to achieve an indicated vehicle speed of 50 mph. 
Vehicle should be in 4th gear, CC on. 


CAUTION: Both wheels must turn at the same speed. 


Oo ON Oa A 


. Torque converter clutch off pressure should be less than 5 psi. 

. Now attach the gauge to the torque converter clutch on pressure tap. 

. Move selector to the OD position. 

. Allow vehicle wheels to turn and increase throttle opening to achieve an indicated vehicle speed of 50 mph. 
. Verify the torque converter clutch is applied mode using the RPM display of the scan tool. 

. Torque converter clutch on pressure should be 60-90 psi. 


TEST SIX-SELECTOR IN REVERSE 


NOTE: This test checks the reverse clutch hydraulic circuit. 


1. 
2. 


Attach gauge to the reverse and low/reverse clutch tap. 
Move selector lever to the REVERSE position. 
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3. Read reverse clutch pressure with output stationary (foot on brake) and throttle opened to achieve 1500 rpm. 
4. Reverse and low/reverse clutch pressure should read 165 to 235 psi. 


TEST RESULT INDICATIONS 

1. If proper line pressure is found in any one test, the pump and pressure regulator are working properly. 

2. Low pressure in all positions indicates a defective pump, a clogged filter, or a stuck pressure regulator valve. 
3. Clutch circuit leaks are indicated if pressures do not fall within the specified pressure range. 
4 


. If the overdrive clutch pressure is greater than 5 psi in Step 6 of Test Three. a worn reaction shaft seal ring or 
a defective solenoid assembly is indicated. 

5. If the underdrive clutch pressure is greater than 5 psi in Step 4 of Test Two-A, a defective solenoid/pressure 
switch assembly or controller is the cause. 


ALL PRESSURE SPECIFICATIONS ARE PSI (on hoist, with wheels free to turn) 


PRESSURE TAPS 


Actual Gear 
Under- Over- Reverse Torque Torque 2/4 Low/ 
drive drive Clutch Converter Converter Clutch Reverse 
Clutch Clutch Clutch Off Clutch On Clutch 
PARK -0 mph* | PARK 60-110 45-100 115-145 
REVERSE-0 | REVERSE 165-235 | 50-100 35-85 ae 165-235 
mph * 
mph * 
| 
0-2 
0-2 


Low - 20 mph # | FIRST 110-145 60-110 45-100 


Gear Selector 
Position 


115-145 
0 115-145 
95 .¢) 


0-2 
0-2 
0-2 
0 
Third - 45 DIRECT 75-95 75 60-90 45-80 0-2 
mph # 
OD-30mph# | OVERDRIVE }0-2 [75-95 [0-2 | 60-90 45-80 75-95 0 


OD-50 mph # | OVERDRIVE 75-95 0 0-5 60-95 75-95 
WITH TCC 

“Engine Speed at 1500 rpm 

# CAUTION: Both wheels must be turning at same speed. 


2 
Third - 30 SECOND 110-145 0-2 60-110 45-100 118-145 
mph # 

2 


2 
-2 
2 0-2 

2 
2 0-2 
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CLUTCH AIR PRESSURE TESTS 


inoperative clutches can be located by substituting air 
pressure for fluid pressure. The clutches may be 
tested by applying air pressure to their respective pas- 
sages after the valve body has been removed. Use 
Plate Set 6599-1 (1) and 6599-2 (1) to perform test. 


To make air pressure tests, proceed as follows: 


NOTE: The compressed air supply must be free of 
all dirt and moisture. Use a pressure of 30psi. 


1. Remove oil pan and valve body. (Refer to 21 - 
TRANSMISSION/AUTOMATIC - 42RLE/VALVE 
BODY - REMOVAL) 


2. Apply air pressure to the holes in the plates (1), 
one at a time. 


3. Listen for the clutch to apply. It will give a slight Air Pressure Test Plate 
thud sound. If a large amount of air is heard escap- 
ing, the transmission must be removed from vehi- 1- AIR PRESSURE TEST PLATES 


cle, disassembled and all seals inspected. ee Cee RENEE OE 


2/4 CLUTCH 


Apply air pressure to the feed hole located on the 2/4 clutch retainer (2). Look in the area where the 2/4 piston 
contacts the first separator plate and watch carefully for the 2/4 piston to move rearward. The piston should return 
to its original position after the air pressure is removed. 


OVERDRIVE CLUTCH 

Apply air pressure to the overdrive clutch apply passage and watch for the push/pull piston to move forward. The 
piston should return to its starting position when the air pressure is removed. 

REVERSE CLUTCH 

Apply air pressure to the reverse clutch apply passage and watch for the push/pull piston to move rearward. The 
piston should return to its starting position when the air pressure is removed. 


LOW/REVERSE CLUTCH 


Apply air pressure to the low/reverse clutch feed hole passage. Look in the area where the low/reverse piston con- 
tacts the first separator plate. Watch carefully for the piston to move forward. The piston should return to its original 
position after the air pressure is removed. 
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UNDERDRIVE CLUTCH 


Because this clutch piston cannot be seen, its opera- 
tion is checked by function. Use an air nozzle (2) to 
apply air pressure is to the low/reverse or the 2/4 
clutch opening in Test Plate 6599-1 (2). This locks the 
output shaft. Use a piece of rubber hose wrapped 
around the input shaft and a pair of clamp-on pliers to 
turn the input shaft. Next apply air pressure to the 
underdrive clutch. The input shaft should not rotate 
with hand torque. Release the air pressure and con- 
firm that the input shaft will rotate. 


FLUID LEAKAGE 
TRANSMISSION OIL LEAK 


Begin with a thorough inspection of the transmission, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 


1. Clean or degrease the transmission with a water soluble solvent only. 


2. Add an oil soluble dye (use as recommended by manufacturer) while the powertrain is at ambient temperature. 
Start the engine and let idle for approximately 15 minutes. Check the oil dip stick (if equipped) to make sure the 
dye is thoroughly mixed as indicated with a fluorescent color under a black light. 


3. Using a black light, inspect the entire transmission for fluorescent dye, practically at the suspected area of oil 
leak. If the oil leak is found and identified, repair per service manual instructions. 


4. If dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles) and repeat inspec- 
tion. 


TORQUE CONVERTER HOUSING AREA 


When diagnosing converter housing (5) fluid leaks, 
three actions must be taken before repair: 


1. Verify proper transmission fluid level. 


2. Verify that the leak originates from the converter 
housing area and is transmission fluid. 


3. Determine the true source of the leak. 


Fluid leakage at or around the torque converter area 
may originate from an engine oil leak (7). The area 
should be examined closely. Factory fill fluid is red 
and, therefore, can be distinguished from engine oil. 


Some suspected converter housing fluid leaks may 
not be leaks at all. They may only be the result of 
residual fluid in the converter housing, or excess fluid @) : f 
spilled during factory fill, or fill after repair. Converter 6) §9021-35 
housing leaks have several potential sources. Through —— 
careful observation, a leak source can be identified 

before removing the transmission for repair. 


Pump seal (1) leaks tend to move along the drive hub and onto the rear of the converter. Pump o-ring or pump 
body leaks follow the same path as a seal leak. Pump attaching bolt (8) leaks are generally deposited on the inside 
of the converter housing (5) and not on the converter itself. Pump seal (1) or gasket (4) leaks usually travel down 
the inside of the converter housing. 
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TORQUE CONVERTER LEAKAGE 


Possible sources of torque converter leakage are: 


e Torque converter weld leaks at the outside diam- 
eter weld (1). 


® Torque converter hub weld (2). 


STANDARD PROCEDURE - ALUMINUM THREAD REPAIR 


Damaged or worn threads in the aluminum transmission case and valve body can be repaired by the use of Heli- 
Coils®, or equivalent. This repair consists of drilling out the worn-out damaged threads. Then tap the hole with a 
special Heli-Coil® tap, or equivalent, and installing a Heli-Coil® insert, or equivalent, into the hole. This brings the 
hole back to its original thread size. 


Heli-Coil®, or equivalent, tools, and inserts are readily available from most automotive parts suppliers. 


REMOVAL 


1. Disconnect the negative battery cable. 
2. Raise and support the vehicle. 


3. Mark propeller shaft (1) and the transmission 
flange (4) for assembly alignment. 

4. Remove the bolts (2) holding the rear propeller 
shaft coupler (3) to the transmission flange (4). 

5. Slide the propeller shaft (1) rearward until the cou- 
pler clears the propeller shaft pilot (5) on the trans- 
mission output shaft. 


| 81376008 


6. Remove the bolts (2) holding the starter motor (1) 
to the transmission. (Refer to 8 - ELECTRICAL/ | 
STARTING/STARTER MOTOR - REMOVAL) | 4 < 7 . 


7. Remove the starter (1) from the transmission 
starter pocket and safely relocate. 


B1g76c0! 
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8. Remove the bolt (2) holding the torque converter 
access cover (1) to the transmission, 3.5L engines. 

9. Remove the torque converter access cover (1) 
from the transmission. 


10. Remove the structural collar bolts (3, 4) and stuc- 
tural collar (2) on vehicles equipped with 2.7L 
engines. (Refer to 9 - ENGINE - 2.7L/ENGINE 
BLOCK/STRUCTURAL COVER - REMOVAL) 


11. Rotate crankshaft in clockwise direction until con- 
verter bolts (1) are accessible. Then remove bolts 
(1) one at a time. Rotate crankshaft with socket 


wrench on dampener bolt. 


81376c0d 


eee 


B81 S76c0b 
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i2. Disconnect the gearshift cable (1) from the trans- 
mission manual valve lever (3). 


13. Loosen the bolts holding the shift cable retaining 
strap (2) to the transmission. 


14. Remove the shift cable (1) from the transmission. 


81376007 


15. Disconnect wires from the input (1) and output (2) 
speed sensors. 


16. Disconnect wires from the transmission range 
sensor (3). 


81377086 


17. Disconnect wires from the solenoid/pressure 
switch assembly (1). 


Bt3770b2 


4 
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| 


14 - FUEL SYSTEM/FUEL INJECTION/CRANK- 


18. Remove the crankshaft position sensor. (Refer to 
SHAFT POSITION SENSOR - REMOVAL) 


Y 


19. Remove the bolt (8) holding the transmission fill 


tube (2) to the transmission (1). 
20. Remove the transmission fill tube (2). 


81376188 


21. Disconnect transmission fluid cooler lines (1) at 


transmission fittings (2) and clips (8). 
22. Disconnect the transmission vent hose from the 


transmission. 


81376c05 
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23. 
24. 


25, 


26. 


27. 


28. 
29. 
30. 
31. 


32. 
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Support rear of engine with safety stand or jack. 


Raise transmission slightly with service jack to 
relieve load on crossmember and supports. 
Remove bolts (2) securing rear support and cush- 
ion (8) to transmission crossmember (1). 


Remove bolts attaching crossmember (1) to frame 
and remove crossmember. 


Remove the bolts (1) holding the engine oil pan 
(2) to the transmission (3). 


Remove all remaining bolts (2) holding the engine 
(1) to the transmission (3). 

Carefully work transmission and torque converter 
assembly rearward off engine block dowels. 

Hold torque converter in place during transmission 
removal. 

Lower transmission and remove assembly from 
under the vehicle. 

To remove torque converter, carefully slide torque 
converter out of the transmission. 


| m EP aa | 
| 


BIB7EC02 | 


| 8134b2c¢ 
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DISASSEMBLY 


NOTE: If the transmission is being reconditioned (clutch/seal replacement) or replaced, it is necessary to 
perform the Quick Learn Procedure using the scan tool (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/TRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 


NOTE: Tag all clutch pack assemblies, as they are removed, for reassembly identification. 


CAUTION: Do not intermix clutch discs or plates as the unit might then fail. 


Before disassembling transmission, move the shift lever clockwise as far as it will go and then remove the shift 

lever. 

1. Remove the torque converter (1) from the transmis- 
sion input shaft (3). 


B0FbOce 


2. Measure input shaft end play using End Play Set 
8266 (1, 2). Set up End Play Set 8266 and a dial 
indicator as shown. 


3. Move input shaft in and out to obtain end play 
reading. End play specifications are 0.13 to 0.64 
mm (0.005 to 0.025 inch). Record indicator reading 
for reference when reassembling the transmission. 
If endplay exceeds the specified range, the #4 
thrust plate needs to be inspected and changed if 
necessary. 


{ 
i 
i 
i 
1 
80bdbdt 
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NOTE: It is not necessary to remove the output 
shaft flange to dissassemble the transmission. 
Perform the following steps only if it necessary to 
replace a component in the extension housing 
assembly. 


4, 


5. 


Place the transmission in PARK to prepare for the 
removal of the output shaft nut. 

Remove the nut holding the propeller shaft flange 
to the output shaft and remove the flange. 


. Remove the transmission rear oil seal with a suit- 


able slide hammer and screw. 


. Remove the transmission output shaft washer. 
. Remove the transmission rear output shaft bearing 


retaining ring (1). 


. Position Bearing Remover 9082 (1) over the inner 


race of the output shaft bearing (3). 
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80031910 


| 
| 


81ad3b74 
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NOTE: Due to production variations in the bearing, 
it may not be possibie to slide the collar fully 
downward. It is only necessary to slide the collar 
down far enough that the fingers securely grasp 
the inner bearing race. 


Wea | | 
me C (2) | 


10. Slide the collar (3) on the Bearing Remover 9082 
(1) downward over the fingers (4) of the tool. 


[ican 


B10d3b01 | 


11. Remove the output shaft bearing (3). 


12. Remove the geartrain end-play shim from the out- 
put shaft. Be sure to tag the shim since it is very 
similar to the output shaft washer and they must 
not be interchanged. 


i = 840dSb9e 
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NOTE: The four bolts (3) along the bottom of the 
extension housing (2) have a sealing patch applied 
from the factory. Note the locations of these bolts 
and separate these boits for reuse. 


13. Remove the bolts that hold the extension housing 
(2) onto the transmission case. 


14. Remove the extension (2) housing from the trans- 
mission case. There are two pry slots located 
near the bottom corners of the housing for sepa- 
rating the housing from the transmission case. 


813602786 


15. inspect the lube tube grommet (3) for damage. If 
the grommet lip is damaged, it will need to be 
replaced. 


80181618 
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NOTE: The speed sensor bolts have a sealing 
patch applied from the factory. Separate these 
bolts for reuse. 


16. Remove the input speed sensor bolt. 


NOTE: The speed sensor bolts have a sealing 
patch applied from the factory. Separate these 
bolts for reuse. 


17. Remove the output speed sensor bolt. 


18. Remove the input and output (2) speed sensors. 
Identify the speed sensors for re-installation since 
they are not interchangeable. 


Lx ——_——_________—_—_—_— AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 21 - 207 


NOTE: One of the oil pan bolts has a sealing patch 
applied from the factory. Separate this bolt for 
reuse. 


19. Remove the transmission oil pan bolts (2). 


80f8alb3 


20. Remove the transmission oil pan (1). 


80f7d8bb 


21. Remove the transmission oil filter screws (2). 
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22. Remove transmission oil filter (1). 


| 80f7d8c8 


23. Remove the oil filter o-ring (2) from the valve 
body. 

24. lf necessary, use a Suitable tool to push the trans- 
mission fill tube grommet and extension from the 
transmission case from the bottom. 


80fBafbe 


25. Remove valve body-to-case bolts (1). 


80f7d908 
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CAUTION: Do not handie the valve body by the 
manual shaft. Damage could result. 


26. Remove valve body (1) from transmission. 


80f7 d935 


27. Remove underdrive and overdrive accumulators 
(1, 2). 


81215835 


28. Remove the low/reverse accumulator snap ring 


(1). 
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29. Remove the low/reverse accumulator plug (2). 


30. Remove low/reverse accumulator piston (1) using 
suitable pliers. 


31. Remove piston (1) and springs (2). 


81218a3a 
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32. Remove and discard the oil pump-to-case bolts 
(1). The oil pump bolts are not to be reused. 


33. Remove oil pump using C-3752 Pullers (2). 


34. Remove oil pump while pushing in on input shaft 


| 
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35. Remove oil pump gasket (2). 


CAUTION: By-pass valve must be replaced if 
transmission failure occurs. 


36. Remove the cooler by-pass valve (1). 


37. Remove the #1 caged needle bearing (1). 
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38. Remove the input clutch assembly (1). 


39. Remove the #4 thrust plate (2). 


8001 40f6 | 


40. Remove the front sun gear assembly (1) and #4 
thrust washer (if still in place). 
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41. Remove the front carrier/rear annulus (2) and #6 
needle bearing (1). 


S0afet fo 


42. Remove the rear sun gear (2) and #7 needle 
bearing (1). 


NOTE: The number seven needle bearing (1) has 
three antireversal tabs and is common with the 
number five and number two position. The orien- 
tation should allow the bearing to seat flat against 
the rear sun gear. A small amount of petrolatum 
can be used to hold the bearing to the rear sun 
gear. 
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NOTE: Verify that Compressor Too! 5058A (1) is 

centered properly over the 2/4 clutch retainer (4) CO EaCe OR WETAIL 
before compressing. if necessary, fasten the Com- SNAP RING 
pressor Tool 5058A bar to the bellhousing flange 
with any combination of locking pliers and bolts to 
center the tool properly. 


43. Install and load Tool 5058A to remove the 2/4 
clutch retainer snap ring (3). 


NOTE: The 2/4 Clutch Piston has bonded seals 
which are not individually serviceable. Seal 
replacement requires replacement of the piston 
assembly. 


44, Remove the 2/4 clutch retainer (1). 


45. Remove the 2/4 clutch return spring (1). 
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46. Remove the 2/4 clutch pack (1, 2). 


CAUTION: TAG 
AND IDENTIFY “= 
CLUTCH PACKS 
TO ASSURE 
ORIGINAL 
PLACEMENT 


47, Remove the tapered snap ring (4). 


48. Remove the low/reverse reaction plate (1). 


LX AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 21 - 217 


49. Remove one (1) low/reverse clutch disc to facili- 
tale snap ring removal. 


50. Remove the low/reverse reaction plate snap ring 


(2). 


51. Remove the low/reverse clutch pack (1, 2). 


CAUTION: TAG AND ~ © 

IDENTIFY PACKS TO »am\ _- 

ASSURE ORIGINAL <7 \ 5 Ste \ 9221-12 
PLACEMENT. 
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CAUTION: Failure to grind and open stakes (4) of ess 
the output shaft nut will result in thread damage to ne 
the shaft during nut removal. an . 


WARNING: WEAR SAFETY GOGGLES WHILE i 
GRINDING STAKE NUTS. 


9321-127 


52. Using a die grinder or equivalent, grind the stakes 
in the shoulder of the shaft nut (2) as shown. Do 
not grind all the way through the nut and into the 
shaft. There are two stakes on each nut. 


@) 
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53. Using a small chisel (1), carefully open the stakes 


on nut (2). q@) 
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54. Remove snap ring from output shaft. 


55. Use Wrench 6497 (1) and 6498A (2) to remove 
the output shaft nut. 


80f7e0e9 


56. Remove the output shaft (1) from case (3) using a 
shop press (2). 


80f7e130 


57. Use Remover 6596 (2) with a shop press (1) to 
remove the front output shaft bearing cup. 
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58. Use Wrench 6597 (2) and handle C-4171 (4) and 
C-4171-2 to press the rear output shaft bearing 
cup rearward. 


C 


ORE 9321-4ae 


59. Remove the rear carrier front bearing cone (3). 


cic 
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60. Install and load compressor 5059A (4) as shown. 


ae Jf 
\ ~ ar A Ms 
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61. Remove the low/reverse belleville spring snap ring 


62. Remove the low/reverse piston belleville spring 


(1). 


B0atat7a | 
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63. Remove the park sprag pivot retaining screw. 
64. Drive out the anchor shaft using suitable punch 


(1). 


65. Remove the guide bracket pivot pin (1). Inspect 
all components for wear and replace if necessary. 


NOTE: The Low/Reverse Clutch Piston has bonded 
seals which are not individually serviceable. Seal 
replacement requires replacement of the piston 
assembly. 


66. Remove the low/reverse clutch piston (1). 
67. Remove the low/reverse piston retainer screws. 
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68. Remove fow/reverse piston retainer (1). 


8Ofo7 17d 


69. Remove the low/reverse piston retainer gasket 


(2). lB i 
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ASSEMBLY 


NOTE: If the transmission assembly is being reconditioned (clutch/seal replacement) or replaced, it is nec- 
essary to perform the Quick Learn Procedure using the scan tool (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 
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42RLE BEARING ORIENTATION 


1 - THRUST BEARING NO.1 5 - THRUST BEARING NO.5 
2+ THRUST BEARING NO.2 6 - NEEDLE BEARING NO.6 
3 - THRUST BEARING NO.3 7 - NEEDLE BEARING NO.7 


4- THRUST BEARING NO.4 


BT ebebOc 


1. Install the output bearing cups using Special Tool - 
SO50A. 
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2. Install low/reverse piston retainer gasket (2). 
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3. Install low/reverse piston retainer (1). 


4. Install low/reverse piston retainer-to-case screws 
(3) and torque to 5 N-m (45 in. Ibs.). 
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NOTE: The Low/Reverse Clutch Piston has bonded 
seals which are not individually serviceable. Seal 
replacement requires replacement of the piston 
assembly. 


5. Install low/reverse clutch piston (1). 


80fb7 192 


6. Assemble guide bracket (1) assembly as shown, if 
necessary. 


80689910 


CAUTION: When installing, be sure guide bracket 
and split sleeve touch the rear of the transmission 
case. 


7. Install guide bracket pivot pin (1). 


8. Install park sprag pivot retaining screw and torque 
to 4.5 N-m (40 in. Ibs.). 


9321-138 
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9. Install low/reverse piston belleville spring (4) into 
position. 


10. Install and load low/reverse spring compressor 
tool (3, 4, 5) as shown to facilitate snap ring (2) 
installation. 


KO 


11. Install snap ring (1) and remove compressor tool. 


S0afai79 
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12. Install rear carrier (4) front bearing cone. 


9421-400 


Check output bearing preload. Output bearing pre- 
load must be checked and/or adjusted if any of the 
following items have been replaced: 
e Qutput shaft (rear carrier assembly) 
e Output shaft bearings 
e Transmission case 
13. PRELOAD CHECK/SHIM SELECTION: Install 
rear output shaft bearing cone and Support Plate 
6618A (1). 


8087843 | 


Lx ———_____——__—_———- AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 21 - 229 


14. Install Support Plate 6618A (1). Lightly tighten 
retaining screws. Screws should be below the 
plate surface, but do not snug screws. 


15. Turn case over on arbor press so that the plate is 
resting on the press base. CAUTION: The output 
shaft will extend through the hole of Support 
Plate 6618A. Ensure your press table has 
clearance for the output shaft. 


807 8ce 


16. install shim (1) on output shaft (2). Apply small 
amount of petrolatum onto the shim to hold it in 
place. Use the original shim as a starting point. If 
original shim is not available, use the thickest 
shim available. 


9321-141 
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17. Install output shaft/rear carrier into rear bearing. 
The shaft must be pressed into position. Use spe- 
cial tool MD-998911 (Disc) (2) and C- 4171 and 
C4171-2 (Handle) (1) to press shaft into rear 
bearing. 


CAUTION: Do not re-use old output shaft nut 
because the removed stake weakens the nut 
flange. Using special tools 6497 and 6498-A, install 
new output shaft nut. Tighten new output shaft nut 
to 200 N-m (147 ft. Ibs.). 


18. Check the turning torque (1) of the output shaft. 
The shaft should have 1 to 8 in. Ibs. of turning 
torque. Hf the turning torque is higher than 8 in. 
Ibs., install a thicker shim. If turning torque is less 
than 1 in. tb., install a thinner shim. Make sure 
there is no end play. 
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CAUTION: Failure to stake nut could allow the nut 
to back-off during use. 


19. The new nut (3) must be staked after the correct 
turning torque is obtained. Use Staking Tool 6639 
(2) to stake output shaft nut. 


20. Verify that the nut has been properly staked (2) to 
the output shaft. 


21. Install the snap ring onto the output shaft 


9321-285 


21-232 AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 


22. Install low/reverse clutch pack (1, 2). Leave 
uppermost disc out to facilitate snap ring 
installation. 


23. Install low/reverse reaction plate snap ring (2). 


24. Install one low/reverse clutch disc (1). 


IDENTIFY PACKS TO . 
ASSURE ORIGINAL ~ 7 
PLACEMENT. 


CAUTION: TAG AND ~ US - 
oa 9221-12 
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25. install low/reverse reaction plate (1) with flat side 
up. 


26. Install a new tapered snap ring (2) (tapered side 
out), 


27. Make sure that the snap ring ends are oriented as 
shown. 
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28. Measure low/reverse clutch pack. Set up dial indi- 


cator (1) as shown. Press down clutch pack with RAISE ONE lOtEd (1) 
finger and zero dial indicator. Record measure- DISC oe eal 


ment in four (4) places and take average reading. 
Low/Reverse clutch pack clearance is 0.84 to 
1.60 mm (0.033 to 0.063 inch). 


29. Select the proper low/reverse reaction plate to 
achieve specifications. 


B0fb73c64 


30. Install 2/4 clutch pack (1, 2). 


CAUTION: TAG 
AND IDENTIFY ‘= 
CLUTCH PACKS 
TO ASSURE 
ORIGINAL 
PLACEMENT 


NOTE: The 2/4 Clutch Piston has bonded seals 
which are not individually serviceable. Seal 
replacement requires replacement of the piston 
assembly. 


31. Install 2/4 clutch belleville spring (1). 
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32. Verify the proper orientation of the return spring 
(2) to the 2/4 retainer (3). 


33. Install 2/4 clutch retainer (1). 


8Ofb7154 


NOTE: Verify that Compressor Tool 5058A (1) is | 
centered properly over the 2/4 clutch retainer (4) COMPRESS JUST ENOUGH 

before compressing. If necessary, fasten the Com- TO OE SNAG One | 
pressor Tool 5058A bar to the bellhousing flange 

with any combination of locking pliers and bolts to 
center the tool properly. 


34. Set up Tool 5058 (1) as shown. Compress 2/4 
clutch just enough to facilitate snap fring 
instailation. 
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35. Measure 2/4 clutch clearance: Set up dial indi- 
cator (1) as shown. Press down clutch pack with 
finger and zero dial indicator. Record measure- 
ment in four (4) places and take average reading. 
The 2/4 clutch pack clearance is 0.76 to 2.64 
mm (0.030 to 0.104 inch). If not within specifica- 
tions, the clutch is not assembled properly or is 
excessively worn. There is no adjustment for 
the 2/4 clutch clearance. 


36. Install the #7 needle bearing (1) to the rear sun 
gear (2). The number 7 needie bearing has 
three antireversal tabs and is common with 
the number 5 and number 2 position. The ori- 
entation should allow the bearing to seat flat 
against the rear sun gear. A small amount of 
petrolatum can be used to hold the bearing to 
the rear sun gear. 


9421-71 


37, Install rear sun gear (2) and #7 needle bearing 


(1). 


| @ _ 8Of7dic3 ! 
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38. Install front carrier/rear annulus assembly (2) and 
#6 needle bearing (1). 


B0afs1t | 


39. install front sun gear assembly (1) and #4 thrust 
washer (2). 


40. Determine proper #4 thrust plate thickness. Select 
the thinnest available #4 thrust plate. 


41. Install #4 thrust plate (2) using petrolatum to hold 
into position. 

42. Install input clutch assembly. Ensure the input 
clutch assembly is completely seated by viewing 
position through input speed sensor hole. if the 
speed sensor tone wheel is not centered in 
the opening, the input clutches assembly is 
not seated properly. 


8061 40f6 
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43. 


44. 


45. 


46. 


47, 


48. 
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Remove the oil pump o-ring (2) and install oil 
pump and gasket to transmission. Use screw-in 
dowels or phillips-head screwdrivers to align 
pump to case. Be sure to reinstall O-ring on 
oil pump after selecting the proper No. 4 
thrust plate. 


Measure the input shaft end play with the trans- 
mission in the vertical position. This will ensure 
that the measurement will be accurate. 


Set up and measure endplay using End Play Set 
8266 (1, 2) and Dial Indicator Set C3339 (3) as 
shown. 


Measure input shaft end play. Input shaft end 
play must be 0.127 to 0.635 mm (0.005 to 0.025 
inch). For example, if end play reading is 0.055 
inch, select No. 4 Thrust Plate which is 0.071 to 
0.074 thick. This should provide an input shaft 
end play reading of 0.020 inch, which is within 
specifications. 


Remove oil pump, gasket, and input clutch 
assembly to gain access to and install proper #4 
thrust plate. 


Install input clutch assembly (4) with proper thrust 
plate. 
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49. Install #1 caged needle bearing (1). 


B0aTG1 16 


CAUTION: By-pass vaive MUST be replaced if 
transmission failure occurs. 


50. Replace cooler by-pass valve (1) if transmission 
failure has occurred. 


BOF dc99 


NOTE: To align oil pump, gasket, and case during installation, use threaded dowels or phillips screwdrivers. 


51. Install oil pump gasket (2). 
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52. Install oil pump (2) and torque oil pump-to-case 
bolts (1) fo 30 N-m (265 in. Ibs.j. Do not reuse 
original olf pump bolts. 


| 
B0F7da45 


53. Install low/reverse accumulator (1) as shown. 


54. Install low/reverse accumulator plug (2). 
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55. Install low/reverse accumulator snap ring (4). 


56. Install underdrive (2) and overdrive (1) accumula- 
tors and springs. 


CAUTION: Do not handle the valve body by the 
manual shaft. Damage could result. 


57. Install valve body (1) into place as shown. 


21 - 241 
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58. Install seven (7) valve body-to-case bolts (1) and 
torque to 12 N-m (105 in. Ibs.). 


59. Install transmission oil fitter (1) and o-ring. Tighten 
the bolts to 5 N-m (45 in. Ibs.). 

60. lf necessary, install a new transmission fill tube 
grommet into the transmission case with Installer 
8254. 


61. Install transmission oil pan (1) with a bead of 
Mopar® ATF RTV. 
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NOTE: Before installing the oil pan bolt in the bolt 
hole located between the torque converter clutch 
on and U/D clutch pressure tap circuits , it will be 
necessary to replentish the sealing patch on the 
bolt using Mopar® Lock & Seal Adhesive. 


62. Install and torque the oil pan-to-case bolts to 20 
N-m (14.5 ft. Ibs.). 


ae) 


NOTE: Before installing either speed sensor bolt, 
it will be necessary to replentish the sealing patch 
on the bolt using Mopar® Lock & Seal Adhesive. 


63. Install both speed sensors (1, 2) into the transmis- 


sion case. Torque the speed sensor bolts to 9 
N-m (80 in. Ibs.). 


Bi37708e 


64. As a final check of the transmission, measure the 
input shaft end play. This will indicate when a #4 
thrust plate change is required. The #4 thrust 
plate is located behind the overdrive clutch hub. 
Attach a dial indicator to transmission bell housing 
with its plunger seated against end of input shaft. 
Move input shaft in and out to obtain end play 
reading. Input shaft end play must be 0.127 to 
0.635 mm (0.005 to 0.025 inch). lf not within 
specifications, make the necessary thrust plate 
adjustment. 


BObdbd 1s 
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65. Inspect the lube tube grommet (2) for damage. If 
the grommet lip is damaged, it will need to be 
replaced. 


66. Install output shaft bearing in the rear transmis- 
sion housing. Using Bearing Installer 9287 (1), 
install the output shaft bearing (2) into the trans- 
mission housing. The closed side of the plastic 
cage must point towards the transmission. 


67. Install the snap-ring into the groove in the output 
shaft. 

68. Install the output shaft into the output shaft bear- 
ing. 

69. Install the retaining ring (1). Ensure that the 
retaining ring is seated correctly in the groove. 

70. install the output shaft washer onto the output 
shaft. 
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71. Install a new transmission rear seal into the trans- 
mission case with Seal Installer 8902A (1). 

72. Install the propeller shaft flange onto the output 
shaft and install an new flange nut finger tight. 


: <A _— eer] 


73. Install the extension housing (2) onto the trans- 
mission case. 


NOTE: Before installing the lowermost four exten- 
sion housing bolts, it will be necessary to replen- 
tish the sealing patch on the bolts using Mopar® 
Lock & Seal Adhesive. 


74. Install the bolts that hold the extension housing onto the transmission case. Be sure to install any stud bolts to 
their original locations. Tighten the bolts to 54 N-m (40 ft.lbs.). 


21 


75. 


76. 


77. 
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Verify that the transmission is in PARK in order to 
prepare for the installation of the output shaft nut. 
Tighten the flange nut to 200 N-m (147 ft.lbs.). 
Stake the output shaft nut to the output shaft as 
follows. Place the Staking Tool 9078 (2) and 
Driver Handle C-4171 onto the output shaft. 


Rotate the Staking Too! 9078 (2) until the align- 
ment pin (3) engages the output shaft notch (4). 


Press downward on the staking tool (1) until the 
staking pin (3) contacts the output shaft nut flange 
(2). 

Strike the Driver handle C-4171 with a suitable 
hammer until the output shaft nut is securely 
staked to the output shaft. 


INSTALLATION 


1. Check torque converter hub and hub drive flats for sharp edges burrs, scratches, or nicks. Polish the hub and 
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flats with 320/400 grit paper and crocus cloth if necessary. The hub must be smooth to avoid damaging pump 
seal at installation. 


NOTE: Pay attention to transfer all clips, clip retainers, brackets, shields, etc. from the original transmission 
to the replacement transmission. 


2. If a replacement transmission is being installed, transfer any components necessary, such as the manual shift 


3. Lubricate oil pump seal lip with transmission fluid. 


lever and shift cable bracket, from the original transmission onto the replacement transmission. 


Lx 


4, Place torque converter (1) in position in transmis- 
sion (2). 


CAUTION: Do not damage oil pump seal or con- 
verter hub while inserting torque converter into 
the front of the transmission. 


5. Align torque converter to oil pump seal opening. 
6. Insert torque converter hub into oil pump. 


7. While pushing torque converter inward, rotate con- 
verter until converter is fully seated in the oil pump 
gears. 


8. Check converter seating with a scale and straight- 
edge (A). Surface of converter lugs should be at 
least 19 mm (3/4 in.) to rear of straightedge when 
converter is fully seated. 
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9. If necessary, temporarily secure converter with C-clamp attached to the converter housing. 


10. Check condition of converter driveplate. Replace 
the plate if cracked, distorted or damaged. Also 
be sure transmission dowel pins are seated in 
engine block and protrude far enough to hold 
transmission in alignment. 

11. Apply a light coating of Mopar® High Temp 
Grease to the torque converter hub pocket in the 
rear pocket of the engine’s crankshaft. 


12. Raise transmission (3) and align the torque con- 
verter with the drive plate and the transmission 
converter housing with the engine block (1). 


13. Move transmission forward. Then raise, lower, or 
tilt. transmission to align the converter housing 
with the engine block dowels. 


14. Carefully work transmission forward and over 
engine block dowels until converter hub is seated 
in crankshaft. Verify that no wires, or the transmis- 
sion vent hose, have become trapped between 
the engine block and the transmission. 


15. Install two bolts (2) to attach the transmission to 
the engine. 


81 sabecc | 


16. Install remaining torque converter housing to engine bolts (2). Tighten to 68N-m (50 ft.lbs.). 
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17. Install rear transmission crossmember (1). Tighten 
crossmember to frame bolts to 68 N-m (50 ft.lbs.). 

18. Install rear support (3) to transmission. Tighten 
bolts to 47 N-m (85 ft.lbs.). 

19. Lower transmission onto crossmember and install 
bolts attaching transmission mount to crossmem- 
ber. Tighten clevis bracket to crossmember 
bolts(2) to 47 N-m (35 ft.lbs.). 


20. Remove engine support fixture. 


21. Install the transmission (3) to engine oil pan (2) 
bolts (1). Tighten to 39 N-m (29 ft.lbs.). 


ea we 
: wy | ZZ 


81376109 


22. Connect input (1) and output (2) speed sensor 
wires and the transmission range sensor (3). 


3137709e 
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23. Connect wires to the solenoid/pressure switch 
assembly (1). 


24. Install the crankshaft position sensor. (Refer to 14 
FUEL SYSTEM/FUEL INJECTION/CRANK- 
SHAFT POSITION SENSOR - INSTALLATION) 


25. Connect the gearshift cable (1) to the transmis- 
sion manual shift lever (3). 
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CAUTION: It is essential that correct length bolts 
be used to attach the converter to the driveplate. 
Bolts that are too long will damage the clutch sur- 
face inside the converter. 


26. Install all torque converter-to-driveplate bolts (1) 
by hand. 


27. Verify that the torque converter is pulled flush to 
the driveplate. Tighten bolts to 88N-m (65 ft. Ibs.). 


8137600b 


28. Install the torque converter bolt access cover (1) 
onto the transmission, for vehicles equipped with 
3.5L engines. Install the access cover bolt (2) and 
tighten to 11 N-m (8 ft.lbs.). 


81376c0d 


L 

29. Install the structural collar (2) and bolts (3, 4) for 
vehicles equipped with a 2.7L engine. (Refer to 9 [ 
~ ENGINE - 2.7L/ENGINE BLOCK/STRUCTURAL 
COVER - INSTALLATION) 


L B1376c01 
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30. Install starter motor (1). (Refer to 8 - ELECTRI- 
CAL/STARTING/STARTER MOTOR - 
INSTALLATION) 


8137800! 


31. Connect the cooler line fittings (2) and cooler lines 
(1) to the transmission. 


S1376006 


NOTE: Inspect the fill tube grommet to determine 
if the grommet is new or used. If a new fill tube 
grommet is in the transmission case, pierce the 
center of the grommet with a balipoint pen, or sim- 
ilar instrument, to prepare the grommet for the fill 
tube instaliation. 


32. install the transmission fill tube (2). 
33. Install exhaust components. 


81376188 


21 


34. 


35. 
36. 
37. 
38. 


39. 
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Align and connect the propeller shaft (1). (Refer to 
3 - DIFFERENTIAL & DRIVELINE/PROPELLER 
SHAFT - INSTALLATION) 


Adjust gearshift cable if necessary. 
Lower vehicle. 
Connect negative battery cable. 


Fill transmission with appropriate transmission 
fluid (Refer to LUBRICATION & MAINTENANCE/ 
FLUID TYPES - DESCRIPTION) according to the 
standard procedure (Refer to 21 - TRANSMIS- 
SION/AUTOMATIC - NAG1/FILTER - STANDARD 
PROCEDURE). 


Verify proper operation. 
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SCHEMATICS AND DIAGRAMS 
42RLE - WITHOUT VARIABLE LINE PRESSURE 
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42RLE - WITH VARIABLE LINE PRESSURE 
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SPECIFICATIONS 
42RLE AUTOMATIC TRANSMISSION 


GENERAL SPECIFICATIONS 
Four-Speed Automatic, Electronically Controlled, Fully 


Hanetission, Tyne Adaptive, Electronically Modulated Torque Converter 


Lubrication Method Pump (internal - external gear-type) 
Cooling Method Water Heat Exchanger and/or Air-to-Oil Heat Exchanger 


GEAR RATIOS 


BEARING PRELOAD (Drag Torque) 


Output Shaft 0.22-0.903 N-m 1-8 in. Ibs. 


CLUTCH PACK 


Low/Reverse Clutch (Select 0.84-1.60 mm 0.033-0.063 in 
Reaction Plate) 


Two/Four Clutch (No Select) 0.76-2.64 mm 0.030-0.104 in. 
Reverse Clutch (Select Snap Ring) 0.89-1.37 mm 0.035-0.054 in. 


Overdrive Clutch (No Select) 1.07-3.25 mm 0.042-0.128 in 


Underdrive ree Reaction 0.94-1.50 mm 0.037-0.059 in 


INPUT SHAFT 


End Play 0.127-0.635 mm 0.005-0.025 in. 


OIL. PUMP CLEARANCES 


[ihher GeartocGrescent [088-0885 mm [C=C TET. 


“Outer Gear Side Clearance 0.020-0.046 mm 0.0008-0.0018 in 
inner Gear Side Clearance 0.020-0.046 mm 0.0008-0.0018 in 
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TORQUE SPECIFICATIONS 


ee ect 
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40 


14.5 


265 


250 


50 
Bolt, Torque Converter Access Cover 
Bolt, Transmission to Engine Oil Pan 29 


105 
45 


Bolt, Park Sprag Retainer 
Bolt, Reaction Shaft Support Halves 
Bolt, Valve Body-to-Case 


Bolt, Solenoid/Pressure Switch Assembly-to- 
Valve Body 


35 
147 


Fitting, Cooler Line 47.5 
Nut, Output Shaft 


45 


Plug, Pressure Tap a 


Bolt, Valve Body-to-Transfer Plate 
Bolt, Input Speed-to-Case Sensor 


Bolt, Output Speed-to-Case Sensor 


35 
50 
35 


Nut, Transfer Case 
Bolt, Crossmember to Frame 
Bolt, Rear Support to Transmission 


Bolt, Clevis Bracket to Crossmember 
Bolt, Clevis Bracket to Transmission 
Screw, TRS/Manual Shaft Retaining 


Screw, 2/4 Accumulator Retainer Plate 


88 
5 
5 
54 
5 
20 
30 
45 
28 
5.5 
11 
39 
12 
5 
200 
5 
47 
47 
47 
5 
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45 
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SPECIAL TOOLS 


AUTOMATIC TRANSMISSION - 42RLE 


indicator, Dial - C-3339 


Puller, Seal - C-3981B 


iA 2h 


Handle, Universal - C-4171 


~ 


Extension, Handle - C-4171-2 


INSTALLER MD998911 


éo 


Puller Set - 5048 


21 - 279 
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Installer - 5050A 


Compressor - 5059-A 


= 


Installer - 5067 


SS 


installer - 6052 


S$ 


Disc - 6057 


™ 


Tip - 6268 


“Ne 


Remover/installer - 6307 


SS 


Remover/installer - 6302 


( 


Remover - 6310 


LX 


LX 


AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 


a 


aad 


WS 


Wrench - 6497 


Wrench - 6498-A 


S 


Puller Jaws - 6545 


2 


Remover - 6596 


Remover - 6597 


Plate, Support - 6618A 


Tool, Staking - 6639 


installer, Seal - 8254 


oe 
os 


End Play Set - 8266 


21 - 281 


21 - 282 


AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 


-* 
Ms 
“i 


instalier, Bearing ~ 9287 


DETAIL TIP 


Dipstick - 9336 


Remover, Bearing - 9082 


> ¢ 
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ACCUMULATOR 
DESCRIPTION 


The 42RLE underdrive, overdrive, low/reverse, and 
2/4 clutch hydraulic circuits each contain an accumu- 
lator. An accumulator typically consists of a piston, 
return spring(s), and a cover or plug. The overdrive (1) 
and underdrive (2) accumulators are located within the 
transmission case, and are retained by the valve body. 


The low reverse (1) accumulator is also located within 
the transmission case, but the assembly is retained by 
a cover and a snap-ring. 


ai 1fad 
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The 2/4 accumulator (5) is located in the valve body. It 
is retained by a cover and retaining screws. 


81218272 


OPERATION 


The function of an accumulator is to cushion the application of a frictional clutch element. When pressurized fluid is 
applied to a clutch circuit, the application force is dampened by fluid collecting in the respective accumulator cham- 
ber against the piston and springs. The intended result is a smooth, firm clutch application. 
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BEARINGS 


ADJUSTMENTS 
BEARING ADJUSTMENT PROCEDURES 


Take extreme care when removing and installing bearing cups and cones. Use only an arbor press for installa- 
tion, as a hammer may not properly align the bearing cup or cone. Burrs or nicks on the bearing seat will give a 
false end play reading, while gauging for proper shims. Improperly seated bearing cup and cones are subject to 
low-mileage failure. 


Bearing cups and cones should be replaced if they show signs of pitting or heat distress. 
lf distress is seen on either the cup or bearing rollers, both cup and cone must be replaced. 


NOTE: Bearing drag torque specifications must be maintained to avoid premature bearing failures. 


Used (original) bearing may lose up to 50 percent of the original drag torque after break-in. 


NOTE: All bearing adjustments must be made with no other component interference or gear inter-mesh. 


Oil all bearings before checking turning torque. 
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MECHANISM-BRAKE TRANSMISSION SHIFT INTERLOCK 
DESCRIPTION 


The Brake Transmission Shifter/Ignition Interlock 
(BTS) is a electronicly operated system that prevents 
the transmission gear shifter from being moved out of 
PARK without the proper driver inputs. The system 
also contains a solenoid that is integral to the shifter 
assembly. 


A BTSI override (2) is provided on the inside of the 
shifter mechanism (1) to allow the vehicle to be shifted 
out of PARK in the event of an electrical failure. 


i 
Bidges’ce | 


OPERATION 


The Brake Transmission  Shifter/Ignition Interlock 
(BTS!) is engaged whenever the ignition switch is in 
the LOCK (1) position. An additional electrically acti- 
vated feature will prevent shifting out of the PARK 
position unless the brake pedal is depressed at least 
one-half inch. A solenoid in the shifter assembly is G 
energized when the brake pedal is depressed. When &y 
the key is in the ON position and the brake pedal is 
depressed, the shifter is unlocked and will move into 
any position. An electronic micro switch also prevents 
the ignition switch from being turned to the LOCK 
position, unless the shifter is in the gated PARK 
position. 


Si tiezba 


The following chart describes the normal operation of the Brake Transmission Shift Interlock (BTSI) system. if the 
“expected response” differs from the vehicie’s response, then system repair and/or adjustment is necessary. 


ACTION 


1. Turn key to the “ACC” position and depress brake 
pedal. 


2. Turn key to the "ON" position, with foot off of brake 2. Shifter CANNOT be shifted out of park. 
pedal. 


3. Turn key to the “ON" position and depress the brake | 3. Shifter CAN be shifted out of park. 
pedal. 


EXPECTED RESPONSE 
1. Shifter CAN be shifted out of park. 
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ACTION EXPECTED RESPONSE 


4. Leave shifter in any gear position, except PARK, and [| 4. Key cannot be returned to the “LOCK” position. 
try to return key to the "LOCK” position. 


5. Return shifter to "PARK” and try to remove the key. 5. Key can be removed (after returning to “LOCK” 
position). 


6. With the key removed, and the brake depressed, try | 6. Shifter cannot be shifted out of “PARK”. 
to shift out of "PARK". 


NOTE: Any failure to meet these expected responses requires system adjustment or repair. 


BTSI Override 


in the event of an electrical failure, the vehicle can be 
shifted out of PARK by using the following procedure. 


1. Turn the key to the ACC or ON position. 


2. Remove the liner (1) to the cubby bin on the right 
side of the shifter. 


Bidec3tt 


3. Depress the BTS! override (2) on the inside of the 
shifter assembly (1). 


4, While the override is depressed, move the shifter 
out of the PARK position. 


5, Return the cubby bin liner to its original location. 


L Stdzeace 
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DIAGNOSIS AND TESTING - BRAKE TRANSMISSION SHIFT INTERLOCK 


SYSTEM VERIFICATION 


1. Verify that the key can only be removed in the PARK position 


2. When the shift lever is in PARK, the ignition key cylinder should rotate freely from ACC to LOCK. When the 
shifter is in any other gear or neutral position, the ignition key cylinder should not rotate to the LOCK position. 


3. Shifting out of PARK should not be possible when the ignition key cylinder is in the ACC position and the brake 
pedal is not depressed. 


4, Shifting out of PARK should not be possible while applying normal force on the shift lever and ignition Key cyl- 
inder is in the ACC, ON, or START positions unless the foot brake pedal is depressed approximately 1/2 inch 
(12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the LOCK position, regardless of 
the brake pedal position. 


6. Shifting between any gears, NEUTRAL or into PARK may be done without depressing foot brake pedal with 
ignition switch in ACC, ON, or START positions. 


ADJUSTMENTS - BRAKE TRANSMISSION SHIFT INTERLOCK 


The park interlock cable is part of the brake/shift lever interlock system. Correct cable adjustment is important to 
proper interlock eel The gear shift and park lock cables must both be correctly adjusted in order to shift out 
of PARK. 


ADJUSTMENT PROCEDURE 


1. Remove floor console as necessary for access to the park lock cable. (Refer to 23 - BODY/ANTERIOR/FLOOR 
CONSOLE - REMOVAL) 


2. Shift the transmission into the PARK position. 


3. Turn ignition switch to LOCK position. Be sure ignition key cylinder is in the LOCK position. Cable will not 
adjust correctly in any other position. 


NOTE: If the key will not turn to the LOCK position, pull up on the cable lock button and manually move the 
cable in and out until the key can be turned to the LOCK position. 


. Pull cable lock button up to release cable, if necessary. 
. Remove and discard the cable adjuster lock pin, if a new cable is being installed. 
. Ensure that the cable is free to self-adjust by pushing cable rearward and releasing. 


. Push lock button down until it snaps in place. The lock should be 1-2mm below the surface of the cylinderical 
portion of the cable adjustment housing. 


BTSI FUNCTION CHECK 


1. Verify removal of ignition key allowed in PARK position only. 

2. When the shift lever is in PARK, the ignition key cylinder should rotate freely LOCK position. When the shifter is 
in any other position, the ignition key should not rotate to the LOCK position. 

3. Shifting out of PARK should not be possible when the ignition key cylinder is in the ACC position and the brake 
pedal is not depressed. 

4, Shifting out of PARK should not be possible while applying normal force on the shift lever and ignition key cyl- 
inder is in the ACC, ON, or START positions unless the foot brake pedal is depressed approximately 1/2 inch 
({2mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the LOCK position, regardless of 
the brake pedal position. 

6. Shifting between any gears, NEUTRAL or into PARK may be done without depressing foot brake pedal with 
ignition switch in ACC, ON, or START positions. 

7. The floor shifter lever and gate positions should be in alignment with all transmission detent positions. 


8. Engine starts must be possible with shifter lever in PARK or NEUTRAL gate positions only. Engine starts must 
not be possible in any other gate positions other than PARK or NEUTRAL. 


N On S 


LX 
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9. With the shifter lever handle in the: 


@ 


e 


PARK position- apply forward force on center of handle and remove pressure. Engine start must be possible. 
PARK position- apply rearward force on center of handle and remove pressure. Engine start must be possible. 
NEUTRAL position- engine start must be possible. 

NEUTRAL position, engine running and brakes applied- Apply forward force on center of shift handle. Trans- 
mission should not be able to shift into REVERSE detent. 
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CLUTCHES-DRIVING 
DESCRIPTION 


Three hydraulically applied input clutches are used to 
drive planetary components. The underdrive (2), over- 
drive (3), and reverse (4) clutches are considered 
input/driving clutches and are contained within the 
input clutch assembly. The input clutch assembly also 
contains: 

Input shaft. 

e¢ Input hub. 

« Clutch retainer. 

e Underdrive piston. 

e Overdrive/reverse piston. 

« Overdrive hub. 

e Underdrive hub. 


B0bedGa4 


OPERATION 


The three input clutches are responsible for driving different components of the planetary geartrain. 


NOTE: (Refer to 21 - TRANSMISSION/AUTOMATIC - 42RLE - DIAGNOSIS AND TESTING) for a collective view 
of which clutch elements are applied at each position of the selector lever. 


UNDERDRIVE CLUTCH 

The underdrive clutch is hydraulically applied in first, second, and third (direct) gears by pressurized fluid against the 
underdrive piston. When the underdrive clutch is applied, the underdrive hub drives the rear sun gear. 
OVERDRIVE CLUTCH 

The overdrive ciuich is hydraulically applied in third (direct) and overdrive gears by pressurized fluid against the 
overdrive/reverse piston. When the overdrive clutch is applied, the overdrive hub drives the front planet carrier. 
REVERSE CLUTCH 


The reverse clutch is hydraulically applied in reverse gear only by pressurized fluid against the overdrive/reverse 
piston. When the reverse clutch is applied, the front sun gear assembly is driven. 
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DIAGNOSIS AND TESTING 
CAUSES OF BURNT FLUID 


Burnt, discolored fluid is a result of overheating which has two primary causes. 


1. A result of restricted fluid flow through the main and/or auxiliary cooler. This condition is usually the result of a 
faulty or improperly installed drainback valve, a damaged oil cooler, or severe restrictions in the coolers and lines 
caused by debris or kinked lines. 


2, Heavy duty operation with a vehicle not properly equipped for this type of operation. Trailer towing or similar high 
load operation will overheat the transmission fluid if the vehicle is improperly equipped. Such vehicles should 
have an auxiliary transmission fluid cooler, a heavy duty cooling system, and the engine/axle ratio combination 
needed to handle heavy loads. 


EFFECTS OF INCORRECT FLUID LEVEL 


A low fluid level allows the pump to take in air along with the fluid. Air in the fluid will cause fluid pressures to be 
iow and develop slower than normal. If the transmission is overfilled, the gears churn the fluid into foam. This aer- 
ates the fluid and causing the same conditions occurring with a low level. In either case, air bubbles cause fluid 
overheating, oxidation, and varnish buildup which interferes with valve and clutch operation. Foaming also causes 
fluid expansion which can result in fluid overflow from the transmission vent or fill tube. Fluid overflow can easily be 
mistaken for a leak if inspection is not careful. 


FLUID CONTAMINATION 


Transmission fluid contamination is generally a result of: 
e adding incorrect fluid 
« failure to clean dipstick and fill tube when checking level 
* engine coolant entering the fluid 
* internal failure that generates debris 
e overheat that generates sludge (fluid breakdown) 
* failure to replace contaminated converter after repair 
The use of non-recommended fluids can result in transmission failure. The usual results are erratic shifts, slippage, 


abnormal wear and eventual failure due to fluid breakdown and sludge formation. Avoid this condition by using rec- 
ommended fluids only. 


The dipstick cap and fill tube should be wiped clean before checking fluid level. Dirt, grease and other foreign mate- 
rial on the cap and tube could fall into the tube if not removed beforehand. Take the time to wipe the cap and tube 
clean before withdrawing the dipstick. 


Engine coolant in the transmission fluid is generally caused by a cooler malfunction. The only remedy is to replace 
the radiator as the cooler in the radiator is not a serviceable part. If coolant has circulated through the transmission, 
an overhaul is necessary. 


The torque converter should be replaced whenever a failure generates sludge and debris. This is necessary 
because normal converter flushing procedures will not remove ail contaminants. 


STANDARD PROCEDURE 
CHECK OIL LEVEL 


1. Verify that the vehicle is parked on a level surface. 
2. Remove the dipstick tube cap. 


WARNING: Risk of accident from vehicle starting off by itself when engine running. Risk of injury from con- 
tusions and burns if you insert your hands inte the engine when it is started or when it is running. Secure 
vehicle to prevent it from moving off by itself. Wear properly fastened and close-fiiting work clothes. Do not 
touch hot or rotating parts. 
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3. Actuate the service brake. Start engine and let it run at idle speed in selector lever position "P”. 
. Shift through the transmission modes several times with the vehicle stationary and the engine idling 


5. Warm up the transmission, wait at least 2 minutes and check the oil level with the engine running. Push the Oil 
Dipstick 9336 into transmission fill tube until the dipstick tip contacts the oil pan and pull out again, read off oil 
level, repeat if necessary. 


i 


NOTE: The dipstick will protrude from the fill tube when installed. 


FLUID LEVEL (MM) 


50 60 a 80 Ai 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 
TEMPERATURE (°F) 


81306002 


42RLE Fluid Temperature Chart 


6. Check transmission oil temperature using the appropriate scan tool. 


7. The transmission Oil Dipstick 9336 has indicator marks every 10mm. Determine the height of the oil level on the 
dipstick and using the height, the transmission temperature, and the Transmission Fluid Graph, determine if the 
transmission oil level is correct. 


8. Add or remove oil as necessary and recheck the oil level. 
9. Once the oil level is correct, install the dipstick tube cap. 


FLUID/FILTER SERVICE 
NOTE: Only fluids of the type labeled Mopar® ATF+4, Automatic Transmission Fluid, should be used in the 


transmission sump. A filter change should be made at the time of the transmission oil change. The magnet 
(on the inside of the oil pan) should also be cleaned with a clean, dry cloth. 


NOTE: If the transmission is disassembled for any reason, the fluid and filter should be changed. 


1. Raise vehicle on a hoist. Place a drain container with a large opening, under transmission oil pan. 
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NOTE: One of the oil pan bolts (5) has a sealing 
patch applied from the factory. Separate this bolt 
for reuse. 


2. Loosen pan bolts and tap the pan at one corner to 
break it loose allowing fluid to drain, then remove 
the oil pan. 

3. Install a new filter and o-ring on bottom of the valve 
body and tighten retaining screws to 5 N-m (45 in. 
lbs.). 


NOTE: Before installing the oil pan bolt (5) in the 
bolt hole located between the torque converter 
clutch on and U/D clutch pressure tap circuits, it 
will be necessary to replentish the sealing patch 
on the bolt using Mopar® Lock & Seal Adhesive. 


4. Clean the oil pan and magnet. Reinstall pan using 
new Mopar® Silicone Adhesive sealant. Tighten oil 
pan bolts to 20 N-m (14.5 ft. Ibs.). 


. Pour four quarts of Mopar® ATF+4, Automatic 
Transmission Fluid, through the dipstick opening. 


6. Start engine and allow to idle for at least one minute. Then, with parking and service brakes applied, move selec- 
tor lever momentarily to each position, ending in the park or neutral position. 


7. Check the transmission fluid level and add an appropriate amount to bring the transmission fluid level to 3mm 
(1/8 in.) below the lowest mark on the dipstick. 


8. Recheck the fluid level after the transmission has reached normal operating temperature, 82° C (180°F). 
9. To prevent dirt from entering transmission, make certain that dipstick is fully seated into the dipstick opening. 


TRANSMISSION FILL 

To avoid overfilling transmission after a fluid change or overhaul, perform the following procedure: 
1. Remove dipstick and insert clean funnel in transmission fill tube. 

2. Add following initial quantity of Mopar® ATF +4, Automatic Transmission Fluid, to transmission: 


81 1fGtet 


[meneame 
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a. If only fluid and filter were changed, add 3 pints (1-1/2 quarts) of ATF +4 to transmission. 
b. lf transmission was completely overhauled, or torque converter was replaced or drained, add 12 pints (6 
quarts) of ATF +4 to transmission. 

3. Apply parking brakes. 

. Start and run engine at normal curb idle speed. 

5. Apply service brakes, shift transmission through all gear ranges then back to NEUTRAL, set parking brake, and 
leave engine running at curb idle speed. 

6. Remove funnel, insert dipstick and check fluid level. If level is low, add fluid to bring level to MIN mark on 
dipstick. Check to see if the oil level is equal on both sides of the dipstick. If one side is noticably higher than 
the other, the dipstick has picked up some ail from the dipstick tube. Allow the oil to drain down the dipstick tube 
and re-check. 

7. Drive vehicle until transmission fluid is at normal operating temperature. 

8. With the engine running at curb idle speed, the gear selector in NEUTRAL, and the parking brake applied. check 
the transmission fluid level. 


i 


CAUTION: Do not overfill transmission, fluid foaming and shifting problems can result. 


9. Add fluid to bring level up to MAX arrow mark. 
When fluid level is correct, shut engine off, release park brake, remove funnel, and install dipstick in fill tube. 
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CABLE-GEARSHIFT 


DIAGNOSIS AND TESTING - GEARSHIFT CABLE 


1. Engine starts must be possible with shift lever in PARK or NEUTRAL positions only. Engine starts must not be 
possible in any other gear position. 


2. With the shift lever in the: 
a. PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 


b. PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be pos- 
sible. 


c. NEUTRAL position - Normal position. Engine starts must be possible. 


d. NEUTRAL position - Engine running and brakes applied, apply upward force on the shift arm. Transmission 
shall not be able to shift from neutral to reverse. 


REMOVAL 
1. Shift transmission into PARK. 
2. Raise vehicle. 


3. Disengage the gearshift cable (1) eyelet at trans- 
mission manual shift lever (3) and pull cable out of 
mounting bracket (2). 


81376007 


4. Lower the vehicle. 

5. Remove the floor console (Refer to 23 - BODY/IN- 
TERIOR/FLOOR CONSOLE - REMOVAL) as nec- 
essary to access the shift mechanism and cables. 

6. If necessary, remove tne bolts holding the shield, 
covering the gearshift and park lock cables, to the 
floorpan and remove the shield. 

7. Remove the gearshift cable (1) from the shift lever 
pin (3). 

8. Remove the gearshift cable retainer (2) from the 
notch (2) in the shifter assembly. 


8134800b 
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9. From under the hood, remove the shift cable grom- 
met (2) from the dash panel. 


10. Remove gearshift cable (1) from vehicle. 
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INSTALLATION 


1. From under the hood, route the gearshift cable (1) 
through the dash panel and toward the shifter 
assembly. 


2. Install the grommet (2) to the dash panel. 


81348000 


21-296 AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION ———————_—_——__—_ LX 


3. Engage the gearshift cable retainer (2) into the 
notch (2) in the shifter assembly. 


4, Install the gearshift cable (1) onto the shift lever pin 
(3). 

5. Loosen the cable adjustment screw (5), if 
necessary. 
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6. From under the hood, route the gearshift cable (1) 
forward of the air conditioning lines and the heater 
hoses (2) and toward the transmission (3) manual 
lever. 


813a3473 


7. Raise vehicle. 


8. Verify that the transmission is in the PARK position 
by trying to rotate the propeller shaft. If the propel- 
ler shaft rotates, move the transmission manual 
shift lever until the PARK system is engaged. 


9. Route the gearshift cable (1) through the mounting 
bracket (2). 


10. Engage the gearshift cable (1) eyelet onto the 
transmission manual shift lever (3). 
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11. Lower vehicle. 

12. Verify that the shifter is in the PARK position and 
tighten the adjustment screw (5) to 7 N-m (65 
in.Ibs.). 

13. Verify correct shifter operation. 

14. If necessary, install the shield, covering the gear- 
shift and park lock cables, to the floorpan and 
install the bolts to hold the shield to the floorpan. 

15. install the floor console (Refer to 23 - BODY/IN- 
TERIOR/FLOOR CONSOLE - INSTALLATION) as 
necessary. 


81348000 


ADJUSTMENTS - GEARSHIFT CABLE 


Check adjustment by starting the engine in PARK and NEUTRAL. Adjustment is CORRECT if the engine starts only 

in these positions. Adjustment is INCORRECT if the engine starts in one but not both positions. If the engine starts 

in any position other than PARK or NEUTRAL, or if the engine will not start at all, the park/neutral position contact 

may be faulty. 

1. Shift transmission into PARK. 

2. Remove floor console as necessary for access to 
the shift cable adjustment. (Refer to 23 - BODY/IN- 
TERIOR/FLOOR CONSOLE - REMOVAL) 


3. Loosen the shift cable adjustment screw (5). 


B134800b 


4. Raise vehicle. 
5. Unsnap cable eyelet from transmission shift lever. 


6. Verify transmission shift lever is in PARK detent by moving lever fully rearward. Last rearward detent is PARK 
position. 

7. Verify positive engagement of transmission park lock by attempting to rotate propeller shaft. Shaft will not rotate 
when park lock is engaged. 

8. Snap cable eyelet onto transmission shift lever. 
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9. Lower vehicie 

10. Tighten the shift cable adjustment screw (5) to 7 
N-m (65 in.ibs.). 

11. Verify correct operation. 


12. Install any floor console components removed for 
access. (Refer to 23 - BODY/ANTERIOR/FLOOR 
CONSOLE - INSTALLATION) 


8134800b 
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CLUTCHES-HOLDING 
DESCRIPTION 


Two hydraulically applied muiti-disc clutches are used 
to hold planetary geartrain components stationary 
while the input clutches drive others. The 2/4 (2) and 
Low/Reverse (3) clutches are considered holding 
clutches and are contained at the rear of the transmis- 
sion case. 


OPERATION 


NOTE: (Refer to 21 - TRANSMISSION/AUTOMATIC - 42RLE - DIAGNOSIS AND TESTING) for a collective view 
of which clutch elements are applied at each position of the selector fever. 


2/4 CLUTCH 


The 2/4 clutch is hydraulically applied in second and fourth gears by pressurized fluid against the 2/4 clutch piston. 
When the 2/4 clutch is applied, the front sun gear assembly is held or grounded to the transmission case. 


LOW/REVERSE CLUTCH 


The Low/Reverse clutch is hydraulically applied in park, reverse, neutral, and first gears by pressurized fluid against 
the Low/Reverse clutch piston. When the Low/Reverse clutch is applied, the front planet carrier/rear annulus assem- 
bly is held or grounded to the transmission case. 
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ASSEMBLY-INPUT CLUTCH 
DISASSEMBLY 


NOTE: If the input clutch assembly is being reconditioned (cluich/seal replacement) or replaced, it is nec- 
essary to perform the Quick Learn Procedure using the scan tool (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 


1. Mount input clutch assembly to Input Clutch Pres- 
sure Fixture (Tool 8391). 

2. Tap down (2) reverse clutch reaction plate (4) to 
release pressure from snap ring. 
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3. Remove reverse clutch snap ring (3). 
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4. Pry up reverse clutch reaction plate (1). 
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5. Remove reverse clutch reaction plate (1). 


NOTE: Tag reverse clutch pack for reassembly 
identification. 


6. Remove the reverse clutch pack (two fibers/one 
steel) (1, 2). 


7. Remove the OD/Reverse reaction plate (1) snap 
ring (3). 
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8. Remove OD/Reverse pressure plate (1). 


B0atbo4y 


9. Remove OD/Reverse reaction plate wave snap ring 


(2). 
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10. Remove OD shaft/hub and OD clutch pack (1). 


80afb651 
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NOTE: Tag overdrive clutch pack for reassembly 
identification. 


11. Remove the overdrive clutch (1, 3) from the over- 
drive hub/shaft (2). 
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12. Remove and inspect number 3 and 4 thrust plates 


13. Remove the underdrive shaft assembly (2). 
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21-304 AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION ———————______-__-. LX 


14. Remove the number 2 needle bearing (1). 


80afb653 


15. Remove the OD/UD reaction plate tapered snap 
ring (1). 


BGaibG54 


NOTE: The OD/UD clutch reaction plate has a step 
on both sides. The OD/UD clutches reaction plate 
goes tapered step side up. 4) 


16. Remove the OD/UD reaction plate (1). 
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17. Remove the first UD clutch disc (1). 


80afb656 


18. Remove the UD clutch flat snap ring (1). 


NOTE: Tag underdrive clutch pack for reassembly 
identification. 


19. Remove the UD clutch pack (1, 3). 
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CAUTION: Compress return spring just enough to 
remove or install snap ring. 


20. Using Compressor 5059A (4) and an arbor press 
(2), compress UD clutch piston enough to remove 
snap ring (3). 
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21. Remove the underdrive spring retainer snap ring 


(2), spring retainer (1), and spring (4). 
Uy 
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22. Remove the UD clutch piston (1). 
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23. Remove the input hub tapered snap ring (2). 


24. Tap on input hub (1) with soft faced hammer (2) 
and separate input hub from OD/Reverse piston 
and clutch retainer. 


S0afbSay 


25. Separate the input hub from OD/Reverse piston 
(5) and clutch retainer (2). 


oul 
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26. Separate clutch retainer (2) from OD/Reverse pis- 
ton (1). 


27. Using Disc 6057 (4) and an arbor press (1), com- 
press OD/Reverse piston (5) return spring just 
enough to remove snap ring (3). 


28. Remove the OD/Reverse piston return spring (2) 
and snap ring (3). 
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29. Remove input shaft (1) to input clutch hub snap 
ring (8). 
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30. Using a suitably sized socket (2) and an arbor 
press (1), remove input shaft (5) from input shaft 
hub. 
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ASSEMBLY 


Use petrolatum on all seals to ease assembly of components. 


1, Using an arbor press (2), install input shaft (1) to 
input shaft hub (3). 
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2. Install input shaft snap ring (3). 
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3. Position the OD/Reverse piston return spring (2) 
and snap ring (3) onto the OD/Reverse piston (1). 
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4, Using an arbor press (1) and Disc 6057 (4), install 
the OD/Reverse piston return spring (6) and snap 


ring (3). 
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5. Install the OD/Reverse piston (1) assembly to the [| ©... NX. a 
input clutch retainer (2). @) 
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6. Install the input hub/shaft assembly (1) to the 
OD/Reverse piston/clutch retainer assembly (2). 


Sdatb62e 


7. Install input hub tapered snap ring (2). Make sure 
snap ring is fully seated. 
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8. Install the UD clutch piston (1). 
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9. Install UD piston return spring (1) and Disc 5067 
(2). 
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10. Position the UD spring retainer (1) and snap ring 
(2) on the piston return spring (4). 
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CAUTION: Compress return spring just enough to 
install snap ring. 


11. Using Compressor 5059A (6) with Installer 5067 
(5) and an arbor press (1), install the UD spring 
retainer and snap ring (9). 


12. Install the UD clutch pack (four fibers/four steels) 
(1, 3). Leave the top disc (2) out until after the 
snap ring is installed. 


13. Install the UD clutch flat snap ring (1). 
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14. Install the last UD clutch disc (1). 


B0aflb656 


15. Install the OD/UD clutch reaction plate (1). The 
OD/UD clutches reaction plate has a step on both 
sides. install the OD/UD clutches reaction plate 
tapered step side up. 


NOTE: Snap ring ends must be located within one 
finger of the input clutch hub. Be sure that snap 
ring is fully seated, by pushing with screwdriver, 
into snap ring groove all the way around. 


16. Install the UD/OD tapered snap ring (1). 
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17. Seat tapered snap ring (1) to ensure proper 
installation. 


CAUTION: 
DO NOT \ 

SCRATCH } 

REACTION [SQ 
PLATE 
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18. Install input clutch assembly (1) to the Input 
Clutch Pressure Fixture 8391 (2). 
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19. Set up Dial Indicator C-3339A (1) on the UD 
clutch pack (2). 


20. Using moderate pressure, press down and hold 
(near indicator) the UD clutch pack (2) with screw- 
driver or suitable tool and zero dial indicator (1). 
When releasing pressure on clutch pack, indicator 
reading should advance 0.005-0.010 inches. 


CAUTION: Do not apply more than 30 psi (206 
kPa) to the underdrive clutch pack. 


21. Apply 30 psi (206 kPa) to the underdrive hose on 
Pressure Fixture 8391 and measure UD clutch 
clearance. Measure and record UD clutch pack 
measurement in four (4) places, 90° apart. 

22. Take average of four measurements and compare 
with UD clutch pack clearance specification. 
Underdrive clutch pack clearance must be 
0.94-1.50 mm (0.037-0.059 in.). 

23. lf necessary, select the proper reaction plate to 
achieve specifications. 


24. Install the OD clutch pack (four fibers/three steels) 
(1). 
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25, Install OD reaction plate waved snap ring (1). 


80afis7b 


26. Install the OD/Reverse reaction plate (1) with 
large step down (towards OD clutch pack). 


B0affa7e 


27. Install Compressor tool 5059A (2). 


28. Using shop press (1) compress clutch pack 
enough to expose snap ring grove. 


29. Install OD reaction plate flat snap ring (3). 
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30. Measure OD clutch pack clearance. Set up Dial 
indicator C-3339A (1) on top of the OD/Reverse 
reaction plate (2). 


31. Zero dial indicator and apply 30 psi (206 kPa) air 
pressure to the overdrive clutch hose on Pressure 
Fixture 8391. Measure and record OD clutch pack 
measurement in four (4) places, 90° apart. 


32. Take average of four measurements and compare 
with OD clutch pack clearance specification. The 
overdrive (OD) clutch pack clearance is 
1.07-3.25 mm (0.042-0.128 in.). 


If not within specifications, the clutch is not assembled 
properly. There is no adjustment for the OD clutch 
clearance. 
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33. Install reverse clutch pack (two fibers/one steel) 
(1, 2). 
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34. Install reverse clutch reaction plate (1) with the 
flat side down towards reverse clutch. 
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35. Tap reaction plate (3) down to allow installation of 
the reverse clutch snap ring (1). install reverse 
clutch snap ring (1). 
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36. Pry up reverse reaction plate (4) to seat against 
snap ring (2). 


37. Set up a Dial Indicator C-3339A (1) on the 
reverse clutch pack (2). 
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38. Using moderate pressure, press down and hoid 
(near indicator) reverse clutch disc (2) with screw- 
driver or suitable tool and zero dial indicator (1). 
When releasing pressure, indicator should 
advance 0.005-0.010 inches as clutch pack 
relaxes. 

39. Apply 30 psi (206 kPa) air pressure to the reverse 
clutch hose on Pressure Fixture 8391. Measure 
and record reverse clutch pack measurement in 
four (4) places, 90° apart. 

40. Take average of four measurements and compare 
with reverse clutch pack clearance specification. 
The reverse clutch pack clearance is 0.89-1.37 
mm (0.035-0.054 in.). Select the proper reverse 
clutch snap ring to achieve specifications. 

41. To complete the assembly, reverse clutch and 
overdrive clutch must be removed. 
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42. Install the number 2 needle bearing (1). 


43. install the underdrive shaft assembly (1). 
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44, Install the number 3 thrust washer (1) to the 
underdrive shaft assembly (2). Be sure five tabs 
are seated properly. 


45. Install the number 3 thrust plate (3) to the bottom 
of the overdrive shaft assembly (1). Retain with 
petrolatum or transmission assembly gel (2). 


46. Install the overdrive shaft assembly (1). 
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A7. Reinstall overdrive and reverse clutch. Recheck- 
ing these clutch clearances is not necessary. 
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SENSOR-INPUT SPEED 


DESCRIPTION 


The Input (1) and Output (2) Speed Sensors are two- 
wire magnetic pickup devices that generate AC signals 
as rotation occurs. They are mounted in the left side 
of the transmission case and are considered primary 
inputs to the Transmission Control Module (TCM). 


i 
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OPERATION 


The Input Speed Sensor provides information on how fast the input shaft is rotating. As the teeth of the input clutch 
hub pass by the sensor coil, an AC voltage is generated and sent to the TCM. The TCM interprets this information 
as input shaft rpm. 


The Output Speed Sensor generates an AC signal in a similar fashion, though its coil is excited by rotation of the 
rear planetary carrier lugs. The TCM interprets this information as output shaft rpm. 
The TCM compares the input and output speed signals to determine the following: 
e Transmission gear ratio 
e Speed ratio error detection 
« CVI calculation 
The TCM also compares the input speed signal and the engine speed signal to determine the following: 
e Torque converter clutch slippage 
* Torque converter element speed ratio 


REMOVAL 


1. Raise vehicle. 

2. Place a suitable fluid catch pan under the transmis- 
sion. 

3. Remove the wiring connector from the input speed 
sensor (1). 


NOTE: The speed sensor bolt has a sealing patch 
applied from the factory. Be sure to reuse the 
same bolt. 


4. Remove the bolt holding the input speed sensor (1) 
to the transmission case. 


5. Remove the input speed sensor (1) from the trans- 
mission case. 
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INSTALLATION 


1. Install the input speed sensor (1) into the transmis- 
sion case. 


NOTE: Before installing the speed sensor bolt, it 
will be necessary to replentish the sealing patch 
on the bolt using Mopar® Lock & Seal Adhesive. 


2. Install the bolt to hold the input speed sensor (1) 
into the transmission case. Tighten the bolt to 9 
N-m (80 in.lbs.). 

3. Install the wiring connector onto the input speed 
sensor 

4. Verify the transmission fluid level. Add fluid as nec- 
essary. (Refer to 21 - TRANSMISSION/AUTO- ; 
MATIC TRANSMISSION - 42RLE/FLUID- - B13770Ge 
STANDARD PROCEDURE) 


5. Lower vehicle. 


LX AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 21 - 325 


SENSOR-VARIABLE LINE PRESSURE 
DESCRIPTION 


The line pressure sensor (2) is mounted on the top of 
the vaive body, next to the pressure contro! solenoid 
(1). 

The TCM utilizes a closed-loop system to control 
transmission line pressure. The system contains a 
variable force style solenoid, the Pressure Control 
Solenoid. The solenoid is duty cycle controlled by the 
TCM to vent the unnecessary line pressure supplied 
by the oil pump back to the sump. The system also 
contains a variable pressure style sensor, the Line 
Pressure Sensor, which is a direct input to the TCM. 
The line pressure solenoid monitors the transmission 
line pressure and completes the feedback loop to the 
TCM. The TCM uses this information to adjust its con- 
trol of the pressure control solenoid to achieve the 
desired line pressure. 
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OPERATION 


The TCM calculates the desired line pressure based upon inputs from the transmission and engine. The TCM cal- 
culates the torque input to the transmission and uses that information as the primary input to the catculation. The 
line pressure is set to a predetermined value during shifts and when the transmission is in the PARK and NEUTRAL 
positions. This is done to ensure consistent shift quality. During all other operation, the actual line pressure is com- 
pared to the desired line pressure and adjustments are made to the pressure control solenoid duty cycle. 


REMOVAL 


1. Remove the valve body from the transmission. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE/VALVE BODY - REMOVAL) 


2. Remove the electrical connectors from the pres- 
sure control solenoid (1) and the line pressure sen- 
sor (2). 

3. Remove the screws (6) holding the pressure con- 
trol solenoid (1) and line pressure sensor (2) to the 
valve body. 


4. Remove the pressure control solenoid and line 
pressure sensor from the valve body. 
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INSTALLATION 


1. Install the pressure control solenoid (1) and line 
pressure sensor (2) into the valve body. 

2. Install the screws (6) to hold the pressure control 
solenoid (1) and line pressure sensor (2) to the 
valve body. 

3. Install the electrical connectors to the pressure 
control solenoid (1} and the line pressure sensor 
(2). 

4. Install the valve body into the transmission. (Refer 
to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- 42RLE/VALVE BODY - INSTALLATION) 


Le 8169901 
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PUMP-OIL 
DESCRIPTION 


The oil pump is located in the pump housing inside 
the bell housing of the transmission case. The oil 
pump assembly consists of an inner (3) and outer (2) 
gear, a housing (1), and a cover that also serves as 
the reaction shaft support (6). 
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80be4Gc4 


OPERATION 


As the torque converter rotates, the converter hub rotates the inner and outer gears. As the gears rotate, the clear- 
ance between the gear teeth increases in the crescent area, and creates a suction at the inlet side of the pump. 
This suction draws fluid through the pump inlet from the oil pan. As the clearance between the gear teeth in the 
crescent area decreases, it forces pressurized fluid into the pump outlet and to the valve body. 


DISASSEMBLY 


1. Remove the reaction shaft support bolts. 


2. Remove the reaction shaft support (2) from the 
pump housing (1). 
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3. Remove the pump gears (2, 3) and check for wear 
and damage on pump housing (1) and gears (2, 3). 


@) 
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CLEANING 


Clean pump and support components with solvent and dry them with compressed air. 


INSPECTION 


1. Re-install the gears and check clearances. 


2. Measure the clearance between the outer gear (1) 
and the pump pocket (2). Clearance should be 
0.089-0.202 mm (0.0035-0.0079 in.). 


3. Measure clearance between outer gear and cres- 
cent. Clearance should be 0.060-0.298 mm 
(0.0023-0.0117 in.). 

4, Measure clearance between inner gear and cres- 
cent. Clearance should be 0.093-0.385 mm 
(0.0036-0.0151 in.). 


80b04ebb _| 
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5. Install the 9524 90° or the C-3339-A Dial indicator 
(3) into the Scooter Block D-115-2A (2). 

6. Zero the Dial Indicator (3) in the scooter block 
assembly on a flat surface (1) of the pump hous- 
ing. 

7. While applying slight downward pressure rotate the 
front of the scooter block side ways onto the outer 
gear (4). 

8. Measure and record the gear height to the pump 
housing case clearance. 


9. The clearance should be 0.020-0.046 mm (0.0008- 
0.0018 in.). If not replace the oil pump assembly. 


81047705 


ASSEMBLY 


1. Assembie oil pump as shown 


2. install and torque reaction shaft support-to-oil pump 
housing bolts to 28 N-m (250 in. Ibs.) torque. 


80he46c4 
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BEARING-OUTPUT SHAFT 
REMOVAL 


1 
2. 


Raise and support vehicle. 

Remove the propeller shaft (Refer to 3 - DIFFER- 
ENTIAL & DRIVELINE/PROPELLER SHAFT - 
REMOVAL) 


. Verify that the transmission is in PARK in order to 


prepare for the removal of the output shaft nut. 


. Remove the nut holding the propeller shaft flange 


to the output shaft and remove the flange. 


. Remove the transmission rear oi! seal with a suit- 


able slide hammer and screw. 


. Remove the transmission rear output shaft bearing 


retaining ring (1). 


. Position Bearing Remover 9082 (1) over the inner 


race of the output shaft bearing. 
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NOTE: Due to production variations in the bearing, 
it may not be possible to slide the collar fully 
downward. it is only necessary to slide the collar 
down far enough that the fingers securely grasp 
the Inner bearing race. 


8. Slide the collar (8) on the Bearing Remover 9082 
(1) downward over the fingers (3) of the tool. 


| 
810d3b91 | 


9. Remove the output shaft bearing (3). 


B10d3b98 


INSTALLATION 


CAUTION: To obtain proper output shaft end play a 0.3 mm (.0118 in ) shim should be used between the 
output shaft bearing and flange. 
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1. install output shaft bearing in the rear transmission 
housing. Using Bearing Installer 9287 (1), install 
the output shaft bearing (2) into the transmission 
housing. The closed side of the plastic cage 
must point towards the transmission. 


2. Install the retaining ring (1). Ensure that the retain- 
ing ring is seated correctly in the groove. 


3. Install the output shaft washer onto the output 
shaft. 


80e37010 


4. Install a new transmission rear seal into the trans- 
mission case with Seal Installer 8902A (1). 

5. Verify that the transmission is in PARK in order to 
prepare for the installation of the output shaft nut. 

6. Install the propeller shaft flange onto the output 
shaft and install an new flange nut. Tighten the 
flange nut to 200 N-m (147 ft.lbs.). 


IN S| 
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7. Stake the output shaft nut to the output shaft as 
follows.Place the Staking Tool 9078 (2) and Driver 
Handle C-4171 onto the output shaft. 


8. Rotate the Staking Too! 9078 (2) until the alignment 
pin (3) engages the output shaft notch (4). 


9. Press downward on the staking tool (1) until the 
staking pin (3) contacts the output shaft nut flange 
(2). 

10. Strike the Driver handle C-4171 with a suitable 
hammer until the output shaft nut is securely 
staked to the output shaft. 

11. Install the propeller shaft (Refer to 3 - DIFFEREN- 
TIAL & DRIVELINE/PROPELLER SHAFT - 
INSTALLATION). 


810b9520 


(f) 
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SEAL-OUTPUT SHAFT 


REMOVAL 

1. Remove the propeller shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - REMOVAL). 
Move propeller shaft to the right and tie up. 

2. Verify that the transmission is in PARK in order to prepare for the removal of the output shaft nut. 

3. Remove the nut holding the propeller shaft flange to the output shaft and remove the flange. 

4. Remove the output shaft seal with suitable screw and slide hammer. 


INSTALLATION 

1. Position the new output shaft seal over the output a 
shaft and against the transmission case. 

2. Use Seal Installer 8902A (1) to install the seal. 

3. Verify that the transmission is in PARK in order to 
prepare for the installation of the output shaft nut. 


4. Install the propeller shaft flange onto the output 
shaft and install an new flange nut. Tighten the 
flange nut to 200 N-m (147 ft.lbs.). 


\ SS 


810b98bd 


5. Stake the output shaft nut to the output shaft as 
follows. Place the Staking Tool 9078 (2) and Driver 
Handle C-4171 onto the output shaft. 

6. Rotate the Staking Tool 9078 (2) until the alignment 
pin (3) engages the output shaft notch (4). 


810b8520 
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7. Press downward on the staking tool until the stak- 
ing pin (3) contacts the output shaft nut flange (2). 

8. Strike the Driver handle C-4171 with a suitable 
hammer until the output shaft nut is securely 
staked to the output shaft. 

9. Install the propeller shaft (Refer to 3 - DIFFEREN- 
TIAL & DRIVELINE/PROPELLER SHAFT - 
INSTALLATION). 


a10be4b2 | 
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SENSOR-OUTPUT SPEED 


DESCRIPTION 


The Input (1) and Output (2) Speed Sensors are two- 
wire magnetic pickup devices that generate AC signals 
as rotation occurs. They are mounted in the left side 
of the transmission case and are considered primary 
inputs to the Transmission Control Module (TCM). 
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OPERATION 


The Input Speed Sensor provides information on how fast the input shaft is rotating. As the teeth of the input clutch 
hub pass by the sensor coil, an AC voltage is generated and sent to the TCM. The TCM interprets this information 
as input shaft rom. 
The Output Speed Sensor generates an AC signal in a similar fashion, though its coil is excited by rotation of the 
rear planetary carrier lugs. The TCM interprets this information as output shaft rom. 
The TCM compares the input and output speed signals to determine the following: 

e Transmission gear ratio 

® Speed ratio error detection 

® CVI calculation 
The TCM also compares the input speed signal and the engine speed signal to determine the following: 

e Torque converter clutch slippage 

® Torque converter element speed ratio 


REMOVAL 


1. Raise vehicle. 

2. Place a suitable fluid catch pan under the transmis- 
sion. 

3. Remove the wiring connector from the output 
speed sensor (2). 


NOTE: The speed sensor bolt has a sealing patch 
applied from the factory. Be sure to reuse the 
same bolt. 


4, Remove the bolt holding the output speed sensor 
(2) to the transmission case. 

5. Remove the output speed sensor (2) from the 
transmission case. 


8137708e 
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INSTALLATION 


1. Install the output speed sensor (2) into the trans- 
mission case. 


NOTE: Before installing the speed sensor bolt, it 
will be necessary to replentish the sealing patch 
on the bolt using Mopar® Lock & Seal Adhesive. 


2. Install the bolt to hold the output speed sensor (2) 
into the transmission case. Tighten the bolt to 9 
N-m (80 in.lbs.). 

3. Install the wiring connector onto the output speed 
sensor (2). 


: eens . . iby) fy 
4. Verify the transmission fluid level. Add fluid as nec- BOG ON «f 
essary. (Refer to 21 - TRANSMISSION/AUTO- ns 
MATIC TRANSMISSION - 42RLE/FLUID - 8137708 


STANDARD PROCEDURE) 
5. Lower vehicle. 
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CABLE-PARK LOCK 
DESCRIPTION 


The Park Lock Cable is no longer used. The ignition lock out is controlled by means of a Gated Park Switch (elec- 
tronic micro switch) located in the shifter assembly. 


LX ————____________-— AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 21 - 339 


GEARTRAIN-PLANETARY 
DESCRIPTION 


The planetary geartrain is located between the input 
clutch assembly and the rear of the transmission case. 
The planetary geartrain consists of two sun gears, two 
planetary carriers, two annulus (ring) gears, and one 
output shaft. 


[ee eT ee 
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OPERATION 


The planetary geartrain utilizes two planetary gear sets that connect the transmission input shaft to the output shaft. 
Input and holding clutches drive or lock different planetary members to change output ratio or direction. 
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SEAL-OIL PUMP 


REMOVAL 

1. Remove the transmission from the vehicle (Refer to 21 - TRANSMISSION/AUTOMATIC - 42RLE - REMOVAL). 
2. Remove the torque converter from the transmission bellhousing. 

3. Use a screw mounted in a slide hammer to remove oil pump seal. 


INSTALLATION 


1. Clean and inspect oil pump seal seat. Then install seal using Seal Installer C-4193-A. 


2. Clean and inspect torque converter hub. If nicks, scratches or hub wear are found, torque converter replacement 
will be required. 


CAUTION: If the torque converter is being replaced, apply a light coating of grease to the crankshaft pilot 
hole. Also inspect the engine drive plate for cracks. If any cracks are found replace the drive plate. Do not 
attempt to repair a cracked drive plate. Always use new torque converter to drive plate bolis. 


3. Apply a light film of transmission oil to the torque converter hub and oil seal lips. Then install torque converter 
into transmission. Be sure that the hub lugs mesh with the front pump lugs when installing. 

4. Reinstall the transmission into the vehicle. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC ~ 42RLE - 
INSTALLATION) 


Lx 


SOLENOID-PRESSURE CONTROL 
DESCRIPTION 


The pressure control solenoid (1) is mounted on the 
top of the valve body, next to the line pressure sensor 
(2). 

The TCM utilizes a closed-loop system to control 
transmission line pressure. The system contains a 
variable force style solenoid, the Pressure Control 
Solenoid. The solenoid is duty cycle controlled by the 
TCM to vent the unnecessary line pressure supplied 
by the oil pump back to the sump. The system also 
contains a variable pressure style sensor, the Line 
Pressure Sensor, which is a direct input to the TCM. 
The line pressure solenoid monitors the transmission 
line pressure and completes the feedback loop io the 
TCM. The TCM uses this information to adjust its con- 
trol of the pressure control solenoid to achieve the 
desired line pressure. 


OPERATION 
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The pressure control solenoid (PCS) is a variable force (VFS) style solenoid. A VFS solenoid is an electro-hydraulic 


actuator, combining a solenoid and a regulating valve. 


The transmission control module varies the current for the PCS, which varies the pressure in the line pressure 
hydraulic circuit. When the current (duty cycle) of the PCS is low, the pressure in the circuit is higher. At 0 current 
(0% duty cycle), the pressure is at the maximum value. Conversely, when the current is maximized (100% duty 
cycle), the pressure in the circuit is at the lowest possible value. 


REMOVAL 


1. Remove the valve body from the transmission. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - 42RLE/VALVE BODY - REMOVAL) 


2. Remove the electrical connectors from the pres- 
sure control solenoid (1) and the line pressure sen- 
sor (2). 

3. Remove the screws (6) holding the pressure con- 
trol solenoid (1) and line pressure sensor (2) to the 
valve body. 


4, Remove the pressure control solenoid and line 
pressure sensor from the valve body. 
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INSTALLATION 


1. Install the pressure control solenoid (1) and line 
pressure sensor (2) into the valve body. 

2. Install the screws (6) to hold the pressure control 
solenoid (1) and line pressure sensor (2) to the 
valve body. 

3. Install the electrical connectors to the pressure 
control solenoid (1) and the line pressure sensor 
(2). 

4. Install the valve body into the transmission. (Refer 
to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- 42RLE/VALVE BODY - INSTALLATION) 
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MECHANISM-SHIFT 
DESCRIPTION 


The automatic transmission is operated with the help 
of a shift lever assembly (SLA) (1) located in the floor 
console. There are six positions to which the selection 
lever can be shifted: P, R, N, D, 2, 1. 

All selector lever positions are identified by the SLA 


and transmitted by a shift cable to the selector shaft in 
the transmission. 


8id2c3ce 


The SLA is comprised of the following functions: 


* Key lock: Depending on the selector lever position, the ignition cylinder is locked/uniocked, i.e., the ignition 
key can be removed only if the selector lever is in position ’P’. An electronic micro switch in the shifter assem- 
bly is used to perform this function. 


e Park lock: The selector lever is not released from position ”"P” until the brake pedal has been applied and the 
ignition key is in the ON” position. Shift lock is controlled by the ignition module in conjunction with a brake 
switch and a locking solenoid in the SLA. As soon as the brake pedal is applied firmly, the locking solenoid is 
energized and retracted to unlock the selector lever. If the selector lever cannot be moved out of position ”"P” 
due to a malfunction, the shift lock function can be overridden (2). 


OPERATION 


With the selector lever in position “D”, the transmission contro! module (TCM) automatically shifts the gears that are 
best-suited to the current operating situation. This means that shifting of gears is continuously adjusted to current 
driving and operating conditions in line with the selected shift range and the accelerator pedal position. Starting off 
is always performed in 1st gear. 
The current selector lever position or, if the shift range has been limited, the current shift range limit is indicated in 
the instrument cluster display. 
The permissible shifter positions and transmission operating ranges are: 

e P = Parking lock and engine starting. 

« R = Reverse. 

« N = Neutral and engine starting (no power is transmitted to the axles). 

@ D = The shift range includes all forward gears. 

@ 2 = Shift range is limited to gears 1 to 3. 

e 1 = Shift range is limited to the ist gear. 
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REMOVAL 


1. Remove any necessary console parts for access to 
shift lever assembly and shifter cables. (Refer to 23 
- BODY/INTERIOR/FLOOR CONSOLE 
REMOVAL) 


2. Shift transmission into PARK. 

. Disconnect the transmission shift cable (1) at shift 
lever (3) and shifter assembly bracket (2). 

. Remove the shift cable retainer (2) from the notch 
in the shifter assembly (2). 


iss) 


P< 
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. Disengage all wiring connectors (2) from the shifter 
assembly (1). 


Shifter Wiring Connectors - Typical 
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6. Remove all nuts (2) holding the shifter assembly 
(1) to the floor pan. 


7. Remove the shifter assembly (1) from the vehicle. 


INSTALLATION 


1. If a new shifter assembly is being installed, use a 
trim stick (1) to separate the shift knob lower trim 
(3) from the shift knob (2). 


B1d55b75 
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3. 


Pull up on the shift knob (1) to remove the knob 
from the shaft then remove the lower trim (2). 
Install the lower trim onto the new shifter shaft. 
install the shift knob onto the shaft by hand. Install 
the lower trim onto the shift knob. 


. Install shifter assembly (1) onto the shifter assem- 


bly studs on the floor pan. 


. Install the nuts (2) to hold the shifter assembly (1) 


onto the floor pan. Tighten nuts to 7 N-m (65 
in.Ibs.). 
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9. 


10. 


11. 


12: 


13. 


. Place the floor shifter lever in PARK position. 
. Loosen the adjustment screw (5) on the gearshift 
cable (1). 


. Install the gearshift cable (1) to the shift lever pin E a Back ke = ae 
(3). Z i ug ir ee A 
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install the wiring harness connectors (2) to the 
shifter assembly. 


Verify that the shift lever is in the PARK position 
and the transmission park sprag is set by rocking 
the vehicle. 


Tighten the adjustment screw to 7 N-m (65 
in.Ibs.). 


Verify correct shifter, park lock, and BTSI opera- 
tion. 


Install any console parts removed for access to 
shift lever assembly and shift cables. (Refer to 23 
- BODY/INTERIOR/FLOOR CONSOLE - INSTAL- 
LATION) 


Shifter Wiring Connectors 
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SOLENOID 
DESCRIPTION 


The typical electrical solenoid used in automotive applications is a linear actuator. It is a device that produces 
motion in a straight line. This straight line motion can be either forward or backward in direction, and short or long 
distance. 


A solenoid is an electromechanical device that uses a magnetic force to perform work. It consists of a coil of wire, 
wrapped around a magnetic core made from steel or iron, and a spring loaded, movable plunger, which performs 


the work, or straight line motion. 


The solenoids used in transmission applications are 
attached to valves which can be classified as nor- 
mally open or normally closed. The normally open 
solenoid valve is defined as a valve which allows 
hydraulic flow when no current or voltage is applied to 
the solenoid. The normally closed solenoid valve is 
defined as a valve which does not allow hydraulic flow 
when no current or voltage is applied to the solenoid. 
These valves perform hydraulic contro! functions for 
the transmission and must therefore be durable and 
tolerant of dirt particles. For these reasons, the valves 
have hardened steel poppets and ball valves. The 
solenoids operate the valves directly, which means 
that the solenoids must have very high outputs to 
close the valves against the sizable flow areas and 
line pressures found in current transmissions. Fast 
response time is also necessary to ensure accurate 
control of the transmission. 


The strength of the magnetic field is the primary force 
that determines the speed of operation in a particular 
solenoid design. A stronger magnetic field will cause 
the plunger to move at a greater speed than a weaker 
one. There are basically two ways to increase the 
force of the magnetic field: 

1. Increase the amount of current applied to the 

coil or 

2. Increase the number of turns of wire in the coil. 


The most common practice is to increase the number 
of turns by using thin wire that can completely fill the 
available space within the solenoid housing. The 
strength of the spring and the length of the plunger 
also contribute to the response speed possible by a 
particular solenoid design. 


A solenoid can also be described by the method by 
which it is controlled. Some of the possibilities include 
variable force, pulse-width modulated, constant ON, or 
duty cycle. The variable force and pulse-width modu- 
lated versions utilize similar methods to control the 
current flow through the solenoid to position the sole- 
noid plunger at a desired position somewhere 
between full ON and full OFF. The constant ON and 
duty cycled versions control the voltage across the 
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solenoid to allow either full flow or no flow through the solenoid’s valve. 


OPERATION 


When an electrical current is applied to the solenoid coil, a magnetic field is created which produces an attraction 
to the plunger, causing the plunger to move and work against the spring pressure and the load applied by the fluid 
the valve is controlling. The plunger is normally directly attached to the valve which it is to operate. When the cur- 
rent is removed from the coil, the attraction is removed and the plunger will return to its original position due to 
spring pressure. 

The plunger is made of a conductive material and accomplishes this movement by providing a path for the magnetic 
field to flow. By keeping the air gap between the plunger and the coil to the minimum necessary to allow free move- 
ment of the plunger, the magnetic field is maximized. 
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ASSEMBLY-TRANSMISSION SOLENOID/PRESSURE SWITCH 
DESCRIPTION 


The Solenoid/Pressure Switch Assembly (1) is inside 
the transmission and mounted to the valve body 
assembly. The assembly consists of four solenoids 
that contro! hydraulic pressure to the L/R, 2/4, OD, 
and UD friction elements (transmission clutches), and 
the torque converter clutch. The reverse clutch is con- 
trolled by line pressure from the manual valve in the 
valve body. The solenoids are contained within the 
Solenoid/Pressure Switch Assembly, and can only be 
serviced by replacing the assembly. 


The solenoid assembly also contains pressure 
switches that monitor and send hydraulic circuit infor- 
mation to the TCM. Likewise, the pressure switches 
can only be service by replacing the assembly. 


OPERATION 
SOLENOIDS 


The solenoids receive electrical power from the Transmission Control Relay through a single wire. The TCM ener- 
gizes or operates the solenoids individually by grounding the return wire of the solenoid needed. When a solenoid 
is energized, the solenoid vaive shifts, and a fluid passage is opened or closed (vented or applied), depending on 
its default operating state. The result is an apply or release of a frictional element. 


The 2/4 and UD solenoids are normally applied, which allows fluid to pass through in their relaxed or “off” state. By 
design, this allows transmission limp-in (P,R,N,2) in the event of an electrical failure. 


The continuity of the solenoids and circuits are periodically tested. Each solenoid is turned on or off depending on 
lis current state. An inductive spike should be detected by the TCM during this test. If no spike is detected, the 
circuit is tested again to verify the failure. In addition to the periodic testing, the solenoid circuits are tested if a 
speed ratio or pressure switch error occurs. 


PRESSURE SWITCHES 


The TCM relies on three pressure switches to monitor fluid pressure in the L/R, 2/4, and OD hydraulic circuits. The 
primary purpose of these switches is to help the TCM detect when clutch circuit hydraulic failures occur. The range 
for the pressure switch closing and opening points is 11-23 psi. Typically the switch opening point will be approxi- 
mately one psi lower than the closing point. For example, a switch may close at 18 psi and open at 17 psi. The 
switches are continuously monitored by the TCM for the correct states (open or closed) in each gear as shown in 
the following chart: 


PRESSURE SWITCH STATES 


GEAR L/R 2/4 OD 
R OP OP OP 
P/N CL OP OP 


ist CL OP OP 
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GEAR L/R 2/4 oD 
2nd OP CL OP 
D OP OP CL 
OD OP CL CL 
OP = OPEN 
CL = CLOSED 


A Diagnostic Trouble Code (DTC) will set if the TCM senses any switch open or closed at the wrong time in a given 
gear. 


The TCM also tests the 2/4 and OD pressure switches when they are normally off (OD and 2/4 are tested in 1st 
gear, OD in 2nd gear, and 2/4 in 3rd gear). The test simply verifies that they are operational, by looking for a closed 
state when the corresponding element is applied. immediately after a shift into 1st, 2nd, or 3rd gear with the engine 
speed above 1000 rpm, the TCM momentarily turns on element pressure to the 2/4 and/or OD clutch circuits to 
identify that the appropriate switch has closed. If it doesn’t close, it is tested again. If the switch fails to close the 
second time, the appropriate Diagnostic Trouble Code (DTC) will set. 


REMOVAL 


NOTE: If the Solenoid/Pressure Switch Assembly is being replaced, the Quick Learn Procedure must be per- 
formed. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE 
- STANDARD PROCEDURE) 


1. Raise vehicle on hoist. 


2. Remove valve body assembly from transmission. 
(Refer to 21 - TRANSMISSION/AUTOMATIC - 
42RLE/VALVE BODY - REMOVAL) 


3. Remove Solenoid/Pressure Switch Assembly 
retaining screws (2) from solenoid. 


4, Remove Solenoid/Pressure Switch Assembly (1) 
and screen from valve body (2). 
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INSTALLATION 


NOTE: If the Solenoid/Pressure Switch assembly is being replaced, the Quick Learn Procedure must be per- 
formed. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE 
- STANDARD PROCEDURE) 


1. Install Solenoid/Pressure Switch Assembly (1) and 
screen (3) to the separator and transfer plates. 


2. Install and tighten retaining screws (2) to 5.5 N-m 
(50 in. Ibs.) torque. 


3. Install valve body. (Refer to 21 - TRANSMISSION/ 


AUTOMATIC - 42RLE/VALVE BODY - INSTALLA- 
TION) 
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CONVERTER-TORQUE 
DESCRIPTION 


The torque converter is a hydraulic device that cou- 
ples the engine crankshaft to the transmission. The 
torque converter consists of an outer shell with an 
internal turbine (1), a stator (4), an overrunning clutch, 
an impeller (2) and an electronically applied converter 
clutch (6). The converter clutch provides reduced 
engine speed and greater fuel economy when 
engaged. Clutch engagement also provides reduced 
transmission fluid temperatures. The torque converter 
hub drives the transmission oil (fluid) pump. 


The torque converter is a sealed, welded unit that is 
not repairable and is serviced as an assembly. 


CAUTION: The torque converter must be replaced 
if a transmission failure resulted in large amounts 
of metal or fiber contamination in the fluid. 
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IMPELLER 


IMPELLER VANE 
CONSTRUCTION 
AND CURVATURE 
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setsnememsed, 
impeller 
1 - ENGINE FLEXPLATE 4 - ENGINE ROTATION 
2 - OIL FLOW FROM IMPELLER SECTION INTO TURBINE 5 - ENGINE ROTATION 


SECTION 
3 - IMPELLER VANES AND COVER ARE INTEGRAL 


The impeller is an integral part of the converter housing. The impeller consists of curved blades placed radially 
along the inside of the housing on the transmission side of the converter. As the converter housing is rotated by the 
engine, so is the impeller, because they are one and the same and are the driving members of the system. 
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TURBINE 
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BLADE CONSTRUCTION 
@ 
Turbine 
1 - TURBINE VANE 4 - PORTION OF TORQUE CONVERTER COVER 
2- ENGINE ROTATION 5 - ENGINE ROTATION 
3 - INPUT SHAFT 6 - OIL FLOW WITHIN TURBINE SECTION 


The turbine is the output, or driven, member of the converter. The turbine is mounted within the housing opposite 
the impeller, but is not attached to the housing. The input shaft is inserted through the center of the impeller and 
splined into the turbine. The design of the turbine is similar to the impeller, except the blades of the turbine are 
curved in the opposite direction. 
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STATOR 


The stator assembly is mounted on a stationary shaft 
which is an integral part of the oit pump. The stator (1) 
is located between the impeller (2) and the turbine (4) 
within the torque converter case. 


The stator contains an over-running clutch (1-4), which 
allows the stator to rotate only in a clockwise direction. 
When the stator is locked against the over-running 
clutch, the torque multiplication feature of the torque 
converter is operational. 
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TORQUE CONVERTER CLUTCH (TCC) 


The TCC was installed to improve the efficiency of the 
torque converter that is lost to the slippage of the fluid 
coupling. Although the fluid coupling provides smooth, 
shock-free power transfer, it is natural for all fluid cou- 
plings to slip. If the impeller (3) and turbine (5) were 
mechanically locked together, a zero slippage condi- 
tion could be obtained. A hydraulic piston (6) with fric- 
tion material (7) was added to the turbine assembly 
(5) to provide this mechanical lock-up. 


In order to reduce heat build-up in the transmission 
and buffer the powertrain against torsional vibrations, 
the TCM can duty cycle the L/R-CC Solenoid to 
achieve a smooth application of the torque converter 
clutch. This function, referred to as Electronically Mod- 
ulated Converter Clutch (EMCC) can occur at various 
times depending on the following variables: 
e Shift lever position 
e Current gear range 
Transmission fluid temperature 
e Engine coolant temperature | 
Input speed 
Throttle angle 
« Engine speed 


s 
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OPERATION 


TORQUE CONVERTER TORQUE CONVERTER 
CLUTCH RELEASED CLUTCH APPLIED 
8Obfe276 
Torque Converter Fluid Operation - Typical 
1 - APPLY PRESSURE 3 - RELEASE PRESSURE 
2 - THE PISTON MOVES SLIGHTLY FORWARD 4- THE PISTON MOVES SLIGHTLY REARWARD 


The converter impeller (driving member), which is integral to the converter housing and bolted to the engine drive 
plate, rotates at engine speed. The converter turbine (driven member), which reacts from fluid pressure generated 
by the impeller, rotates and turns the transmission input shaft. 


TURBINE 


As the fluid that was put into motion by the impeller blades strikes the blades of the turbine, some of the energy and 
rotational force is transferred into the turbine and the input shaft. This causes both of them (turbine and input shaft) 
to rotate in a clockwise direction following the impeller. As the fluid is leaving the trailing edges of the turbine’s 
blades it continues in a “hindering” direction back toward the impeller. If the fluid is not redirected before it strikes 
the impeller, it will strike the impeller in such a direction that it would tend to slow it down. 
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STATOR 


Torque multiplication is achieved by locking the sta- 
tors over-running clutch to its shaft. Under stail condi- At @) | 


tions (the turbine is stationary), the oil leaving the 
turbine blades strikes the face of the stator blades and @ | 
tries to rotate them in a counterclockwise direction. ut 
When this happens the over-running clutch of the sta- | NEARLY 
tor locks and holds the stator from rotating. With the | Tm i La 
stator locked, the oil strikes the stator blades and is (ANGLE IS 
redirected into a “helping” direction before it enters the LESS) | 
impeller. This circulation of oil from impeller to turbine, 

turbine to stator, and stator to impeller, can produce a Y 

maximum torque multiplication of about 2.4:1. As the I 
turbine begins to match the speed of the impeller, the | - 

fluid that was hitting the stator in such as way as to AT STALL 4\ CRUISE 
cause it to lock-up is no longer doing so. In this con- | @) sce | 
dition of operation, the stator begins to free wheel and > 


the converter acts as a fluid coupling. - DIRECTION STATOR WILL FREE WHEEL DUE TO OIL 
PUSHING ON BACKSIDE OF VANES 
2- FRONT OF ENGINE 
3 - INCREASED ANGLE AS OIL STRIKES VANES 
4 - DIRECTION STATOR IS LOCKED UP DUE TO OIL PUSHING 
AGAINST STATOR VANES 


TORQUE CONVERTER CLUTCH (TCC) 


In a standard torque converter, the impeller and turbine are rotating at about the same speed and the stator is 
freewheeling, providing no torque multiplication. By applying the turbine’s piston and friction material to the front 
cover, a total converter engagement can be obtained. The result of this engagement is a direct 1:1 mechanical link 
between the engine and the transmission. 


The clutch can be engaged in second, third, and fourth gear ranges depending on overdrive contro! switch position. 
lf the overdrive control switch is in the normal ON position, the clutch will engage after the shift to fourth gear. If the 
control switch is in the OFF position, the clutch will engage after the shift to third gear. 


The TCM controls the torque converter by way of internal logic software. The programming of the software provides 
the TCM with control over the L/R-CC Solenoid. There are four output logic states that can be applied as follows: 
* No EMCG 
® Partial EMCC 
e® Full EMCC 
e Gradual-to-no EMCC 


NO EMCC 


Under No EMCC conditions, the L/R Solenoid is OFF. There are several conditions that can result in NO EMCC 
operations. No EMCC can be initiated due to a fault in the transmission or because the TCM does not see the need 
for EMCC under current driving conditions. 


PARTIAL EMCC 


Partial EMCC operation modulates the L/R Solenoid (duty cycle) to obtain partial torque converter clutch application. 
Partial EMCC operation is maintained until Full EMCC is called for and actuated. During Partial EMCC some slip 
does occur. Partial EMCC will usually occur at low speeds, low load and light throttle situations. 


FULL EMCC 


During Full EMCC operation, the TCM increases the L/R Solenoid duty cycle to full ON after Partial EMCC control 
brings the engine speed within the desired slip range of transmission input speed relative to engine rpm. 
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GRADUAL-TO-NO EMCC 


This operation is to soften the change from Full or Partial EMCC to No EMCC. This is done at mid-throttle by 
decreasing the L/R Solenoid duty cycle. 


REMOVAL 


1. Remove transmission and torque converter from vehicle. (Refer to 21 - TRANSMISSION/AUTOMATIC - 42RLE - 
REMOVAL) or (Refer to 21 - TRANSMISSION/AUTOMATIC - NAG1 - REMOVAL) 


2. Place a suitable drain pan under the converter housing end of the transmission. 


CAUTION: Verify that transmission is secure on the lifting device or work surface, the center of gravity of 
the transmission will shift when the torque converter is removed creating an unstable condition. The torque 
converter is a heavy unit. Use caution when separating the torque converter from the transmission. 


3. Pull the torque converter forward until the center hub clears the oil pump seal. 
4. Separate the torque converter from the transmission. 


INSTALLATION 


NOTE: Check converter hub and drive notches for sharp edges, burrs, scratches, or nicks. Polish the hub 
and notches with 320/400 grit paper or crocus cloth if necessary. The hub must be smooth to avoid dam- 
aging the pump seal at installation. 


1. Lubricate oil pump seal lip with transmission fluid. 
2. Place torque converter in position on transmission. 


CAUTION: Do not damage oil pump seal or bush- 
ing while inserting torque converter into the front 
of the transmission. 


3. Align torque converter to oil pump seal opening. 

4. Insert torque converter hub into oil pump. 

5. While pushing torque converter inward, rotate con- 
verter until converter is fully seated in the oi] pump 
gears. 

6. Check converter seating with a scale (1) and 
straightedge (2). Surface of converter lugs should 
be 1/2 in. to rear of straightedge when converter is 
fully seated. 

7. {f necessary, temporarily secure converter with 
C-clamp attached to the converter housing. 

8. Install the transmission in the vehicle. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE - 
INSTALLATION) or (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - INSTALLATION) 


9. Fil the transmission with the recommended fluid. 
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RELAY-TRANSMISSION CONTROL 
DESCRIPTION 


NOTE: Due to different power control configurations, the Transmission Control Relay (if equipped) may be 
referred to as a PCM relay. 


The relay is supplied fused B+ voltage, energized by the TCM, and is used to supply power to the solenoid pack 
when the transmission is in norma! operating mode. 


OPERATION 


NOTE: Due to different power control configurations, the Transmission Control Relay (if equipped) may be 
referred to as a PCM relay. 


When the relay is “off”, no power is supplied to the solenoid pack and the transmission is in “limp-in” mode. After a 
controller reset, the TCM energizes the relay. Prior to this, the TCM verifies that the contacts are open by checking 
for no voltage at the switched battery terminals. After this is verified, the voltage at the solenoid pack pressure 
switches is checked. After the relay is energized, the TCM monitors the terminals to verify that the voltage is greater 
than 3 volts. 
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SENSOR-TRANSMISSION RANGE 
DESCRIPTION 


The Transmission Range Sensor (TRS) (2) is mounted 
to the top of the valve body inside the transmission 
and can only be serviced by removing the valve body 
assembly. The electrical connector extends through 
the transmission case. 


The Transmission Range Sensor (TRS) has four 
switch contacts that monitor shift lever position and 
send the information to the PCM. 


OPERATION 


LX 


The Transmission Range Sensor (TRS) communicates shift lever position (SLP) to the TCM as a combination of 
open and closed switches. Each shift lever position has an assigned combination of switch states (open/cioseq) that 
the TCM receives from four sense circuits. The TCM interprets this information and determines the appropriate 


transmission gear position and shift schedule. 


Since there are four switches, there are 16 possible combinations of open and closed switches (codes). Seven of 
these codes are related to gear position and three are recognized as “between gear’ codes. This results in six 
codes which should never occur. These are called “invalid” codes. An invalid code will result ina DTC, and the TCM 
will then determine the shift lever position based on pressure switch data. This allows reasonably normai transmis- 


sion operation with a TRS failure. 
TRS SWITCH STATES 


SLP T42 T41 T3 
P CL CL CL 
R CL OP OP 
N CL CL OP 
D OP OP OP 
2 OP OP CL 
1 CL OP CL 


Ti 


OP 
OP 
CL 
CL 
OP 
CL 


LX ————_—_____________- AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 21 - 363 
REMOVAL 


1. Remove valve body assembly from vehicle. (Refer — 
to 21 - TRANSMISSION/AUTOMATIC - 42RLE/ 
VALVE BODY - REMOVAL) | 


2. Remove the manual shaft seal (1). 


80be4707 


3. Remove manual shaft/TRS retaining screw (1). 
4. Slide TRS off of manual valve shaft. 
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INSTALLATION 
1. Install the TRS (2) to the manual shaft. Make sure 
TRS locating pin rests in manual valve bore slot. 


2. Install the TRS/manual shaft retaining screw (1) 
and torque to 5 N-m (45 in. lbs.) torque. 


3. Install the manual shaft seal (1). 

4. Install valve body to the transmission. (Refer to 21 
- TRANSMISSION//AUTOMATIC - 42RLE/VALVE 
BODY - INSTALLATION) 
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SENSOR-TRANSMISSION TEMPERATURE 
DESCRIPTION 


The transmission temperature sensor (2) is located in 
the transmission range sensor (1) and communicates 
transmission sump temperature to the TCM. 


80be46cC | 


OPERATION 


The transmission range sensor (TRS) has an integrated thermistor that the TCM uses to monitor the transmission’s 
sump temperature. Since fluid temperature can affect transmission shift quality and convertor lock up, the TCM 
requires this information to determine which shift schedule to operate in. The TCM also monitors this temperature 
data so it can energize the vehicle cooling fan(s) when a transmission “overheat” condition exists. If the thermistor 
circuit fails, the TCM will revert to calculated oil temperature usage. 


CALCULATED TEMPERATURE 
A failure in the temperature sensor or circuit will result in calculated temperature being substituted for actual tem- 
perature. Calculated temperature is a predicted fluid temperature which is calculated from a combination of inputs: 
® Battery (ambient) temperature 
e Engine coolant temperature 
® In-gear run time since start-up 


21-366 AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION ——————_———_———_ LX 


BODY-VALVE 
DESCRIPTION 


The valve body assembly consists of a cast aluminum 
valve body (5), separator plate (4), and transfer plate 
(3). The valve body contains valves and check balls 
that control fluid delivery to the torque converter 
clutch, solenoid/pressure switch assembly, and_fric- 
tional clutches. 

Also mounted to the valve body assembly are the 
solenoid/pressure switch assembly and the transmis- 
sion range sensor (2). 


LX 
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Valve Body - Exploded 


1- VALVE BODY 

2 - TIC REGULATOR VALVE 

3 - LR SWITCH VALVE 

4- CONVERTER CLUTCH CONTROL VALVE 
5 - MANUAL VALVE 

6 - CONVERTER CLUTCH SWITCH VALVE 
7 - SOLENOID SWITCH VALVE 

8 - REGULATOR VALVE 


The valves contained within the valve body (1) include the following: 


Regulator valve (8) 

Solenoid switch valve (7) 

Manual valve (5) 

Converter clutch switch valve (6) 
Converter clutch control valve (4) 
Torque converter regulator valve (2) 
Low/Reverse switch valve (3) 


In addition, the valve body also contains the thermal valve, #2, 3, 4 & 5 check balls and the 2/4 accumulator assem- 


bly. 


OPERATION 


NOTE: (Refer to 21 - TRANSMISSION/AUTOMATIC - 42RLE - SCHEMATICS AND DIAGRAMS) for a visual aid 
in determining valve location, operation and design. 
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THERMAL VALVE 


The thermal valve (1) is a bi-metallic shudder vaive 
that helps control the venting rate of oil pressure in 
the underdrive clutch passage during release of the 
clutch. When the oil temperature is approximately 20 
degrees Fahrenheit or less, the valve is fully open to 
assist in venting oil past the Ut orifice (2). At temper- 
atures above 20 degrees, the valve starts to close and 
becomes fully closed at approximately 140 degrees. 
The thermal vaive is located in the transfer plate of 
the valve body. 


REGULATOR VALVE 


The regulator valve (9) controls hydraulic pressure in 
the transmission. It receives unregulated pressure 
from the pump (6), which works against spring tension 
(8) to maintain oil at specific pressures. A system of 
sleeves and ports allows the regulator valve to work at 
one of three predetermined pressure levels. Regulated 
oil pressure is also referred to as “line pressure.” 
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- FROM OVERDRIVE CLUTCH CIRCUIT 

- FROM MANUAL VALVE 

- HYDRAULIC PRESSURE 

- FILTER 

- PUMP INLET 

- PUMP OUTLET 

7 - OIL PRESSURE REGULATED AT THIS POINT 
8 - SPRING TENSION 

9 - REGULATOR VALVE 

10 - TORQUE CONVERTER CONTROL VALVE 
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SOLENOID SWITCH VALVE 


The solenoid switch valve controls line pressure from 
the LR/CC solenoid (4). In one position, it allows the 
low/reverse clutch to be pressurized. In the other, it 
directs line pressure to the converter control and con- 
verter clutch valves (7). 
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| 
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1 - 2/4 CLUTCH 


S3 
2 - MANUAL VALVE 
3 - UBD CLUTCH 


4 - LR/CC SOLENOID DE-ENERGIZED 

5 - MANUAL VALVE 

6 - LINE PRESSURE 

7 - CONVERTER CLUTCH SWITCH AND CONTROL VALVES 
8-LR CLUTCH 
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MANUAL VALVE 


The manual valve (4) is operated by the mechanical 
shift linkage. Its primary responsibility is to send line 
pressure to the appropriate hydraulic circuits and sole- 
noids. The valve has three operating ranges or 
positions. 


CONVERTER CLUTCH SWITCH VALVE 


The main responsibility of the converter clutch switch 
valve (10) is to control hydraulic pressure applied to 
the front (off) side of the converter clutch piston. Line 
pressure from the regulator valve (5) is fed to the 
torque converter regulator valve (8). The pressure is 
then directed to the converter clutch switch valve (10) 
and to the front side of the converter clutch piston. 
This pressure pushes the piston back and disengages 
the converter clutch. 
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- UD CLUTCH 

- LR/CC CLUTCH 

- REVERSE CLUTCH 

- MANUAL VALVE 

- REGULATOR VALVE 

- REGULATOR VALVE 

- CONVERTER CLUTCH CONTROL VALVE 
- 2/4 CLUTCH 

- 2/4 - L/R SOLENOID 
0 - L/R CLUTCH 
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1 - CONVERTER CLUTCH 

2 - TORQUE CONVERTER 

3 -LR CLUTCH 

4 - DRIBBLERS 

5 - REGULATOR VALVE 

6 - SOLENOID SWITCH VALVE 

7 - CONVERTER CLUTCH CONTROL VALVE 
8 - TORQUE CONVERTER REGULATOR VALVE 
9 - CONVERTER CLUTCH CONTROL VALVE 
10 - CONVERTER CLUTCH SWITCH VALVE 
11 - BYPASS VALVE 

12-LUBE 

13 - COOLER 
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CONVERTER CLUTCH CONTROL VALVE 


The converter clutch control valve (5) controls the 
back (on) side of the torque converter clutch (1). 
When the controller energizes or modulates the 
LR/CC solenoid to apply the converter clutch piston, 
both the converter clutch control valve (5) and the 
converter control valve move, allowing pressure to be 
applied to the back side of the clutch. 
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1 - CONVERTER CLUTCH 

2 - TORQUE CONVERTER 

3 - LR/CC SOLENOID 

4 - FROM MANUAL VALVE 

~- CONVERTER CLUTCH CONTROL VALVE 

~ TORQUE CONVERTER REGULATOR VALVE 
- CONVERTER CLUTCH SWITCH VALVE 

- BYPASS VALVE 

- COOLER 
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T/C REGULATOR VALVE 


The torque converter regulator valve slightly regulates the flow of fluid to the torque converter. 


LOW/REVERSE SWITCH VALVE 


The low/reverse clutch is applied from different sources, depending on whether low (1st) gear or reverse is selected. 
The low/reverse switch valve alternates positions depending on from which direction fluid pressure is applied. By 
design, when the vaive is shifted by fluid pressure from one channel, the opposing channel is blocked. The switch 
valve alienates the possibility of a sticking ball check, thus providing consistent application of the low/reverse clutch 
under these operating conditions. 


REMOVAL 


NOTE: If valve body is being reconditioned or replaced, it is necessary to perform the Quick Learn Proce- 
dure. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - 
STANDARD PROCEDURE) 
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1. Disconnect the transmission range sensor (5) and 
sclenoid/pressure switch assembly wiring connec- 
tors. 


2. Disconnect the variable line pressure connector (4), 
if equipped. 

3. Disconnect the shift cable from the shift lever (at 
the transmission). 

4. Move the manual shift lever clockwise as far as it 
will go. This should be one position past the L posi- 
tion. Then remove the manual! shift lever. 
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NOTE: One of the oil pan bolts has a sealing patch 
applied from the factory. Separate this bolts for 
reuse. 


5. Remove transmission pan bolts (2). 


80Balbs 


6. Remove transmission oil pan (1). 


80frdSbb 


LX 


7. Remove oil fitter (1) from valve body. it is held in 
place by two screws. 


8. Remove valve body bolts-to-case (1). 


CAUTION: The overdrive and underdrive accumu- 
lators and springs may fall out when removing the 
valve body. 


9. Carefully remove valve body assembly (1) from the 
transmission. 


DISASSEMBLY 
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NOTE: if the valve body is being reconditioned or replaced, it is necessary to perform the Quick Learn Pro- 
cedure using the scan tool (Refer te 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION 


CONTROL MODULE - STANDARD PROCEDURE) 
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1. Remove the electrical connectors from the pres- 
sure control solenoid (1) and the line pressure sen- 
sor (2). 

2. Remove the screws (6) holding the pressure con- 
trol solenoid (1} and line pressure sensor (2) to the 
valve body. 


3. Remove the pressure control solenoid and line 
pressure sensor from the valve body. 

4. Remove the shoulder screw (8) holding the vari- 
able line pressure header (4) to the valve body. 

5. Remove the variable line pressure header from the 
manual shaft (5). 


“| 
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6. Remove manual shaft seal. 
7. Remove manual shaft screw (1). 
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8. Remove Transmission Range Sensor (TRS) (1) 
and manual shaft (2). 


9. Remove Solenoid/Pressure Switch Assembly (1) 
from valve body. 


10. Remove valve body stiffener plate (1). 
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11. Invert valve body assembly and remove transfer 
plate-to-valve body screws (1). 
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12. Remove transfer/separator plate (1) from valve 
body (2). 


80007335 


13. Remove separator plate-to-transfer plate screws 


(2). 
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14. Remove separator plate (1) from transfer plate 


(2). 


15. Remove the oil screen (1) from the transfer plate. 


16. Remove thermal valve (1) from transfer plate. 
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Ball Check Location 


(#4) BALL CHECK LOCATION 
- (#2) BALL CHECK LOCATION 
(#5) BALL CHECK LOCATION 
(#3) BALL CHECK LOCATION 


17. Remove valve body check balls (1-4). Note their location for assembly ease. 
18. Remove 2/4 accumulator assembly (1-5). 
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19. Remove dual retainer plate (2) from valve body. 
Use Remover/installer 6301 (1) to remove plate 


(2). 


20. Remove regulator valve spring retainer (2). 


21. Remove remaining retainers (1, 2). 


i 
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Vaive Body Assembly 


- VALVE BODY 

- T/C REGULATOR VALVE 
~ VIR SWITCH VALVE 

~ CONVERTER CLUTCH CONTROL VALVE 
- MANUAL VALVE 

- CONVERTER CLUTCH SWITCH VALVE 

- SOLENOID SWITCH VALVE 

- REGULATOR VALVE 


On Osanna 


22. Remove all valves and springs. 

23. Cleanliness through entire disassembly and assembly of the valve body cannot be overemphasized. When dis- 
assembling, each part should be washed in a suitable solvent, then dried by compressed air. Do not wipe 
parts with shop towels. Aili mating surfaces in the valve body are accurately machined; therefore, careful han- 
Gling of all parts must be exercised to avoid nicks or burrs. 


ASSEMBLY 


NOTE: if the valve body assembly is being reconditioned or replaced, it is necessary to perform the Quick 
Learn Procedure using the scan tool. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANS- 
MISSION CONTROL MODULE - STANDARD PROCEDURE) 
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K{{aGG 


8086524 


Valve Body Assembly 


- VALVE BODY 

~ T/C REGULATOR VALVE 

- LAR SWITCH VALVE 

- CONVERTER CLUTCH CONTROL VALVE 
~ MANUAL VALVE 

- CONVERTER CLUTCH SWITCH VALVE 

~ SOLENOID SWITCH VALVE 

~ REGULATOR VALVE 


CBnNOa ron 


1. Install all valves and springs as shown. 


2, Using Remover / Installer | regulator valve spring 
retainer (2). 


ore 
©) 


om 
0 


i (2) IN 80be4701 
\ 
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3. Install dual retainer plate (2) using Remover/in- 
staller 6301 (1). 


4. Verify that all retainers (1, 2) are installed as 
shown. Retainers should be flush or below valve 
body surface. 


80c07330 
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5. Install 2/4 Accumulator components (1-5) as 
shown. Torque 2/4 Accumulator retainer plate to 5 
N-m (45 in. Ibs.). 


O1218272 


80c0703¢ 


Ball Check Location 


1 - (#4) BALL CHECK LOCATION 
2 - (#2) BALL CHECK LOCATION 
3 - (#5) BALL CHECK LOCATION 
4 - (#3) BALL CHECK LOCATION 


6. Install check balls into position as shown. If necessary, secure them with petrolatum or transmission assembly 
gel for assembly ease. 


21-384 AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION —————_————_——- LX 


7. Install thermal valve (1) to the transfer plate. 


8. Install the oil screen (1) to the transfer plate. 


9. Install separator plate (1) to transfer plate (2). 


8Gc07339 | 
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10. Install the two separator plate-to-transfer plate 
screws (2). 


80c07336 


11. Install the transfer plate (1) to the valve body (2). 


80007335 


12. Install the transfer plate-to-valve body screws (1) 
and torque to 5 N-m (45 in. Ibs.). 


80007334 
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13. Install the stiffener plate (4). 


14. Install the solenoid/pressure switch assembly (1) 
and screws to the transfer plate and torque to 5.5 
N-m (50 in. Ibs.). 


80b04eft 


15. Install the manual shaft/rooster comb (3) and 
transmission range sensor (1) to the valve body. 


S0bed662 
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16. Install the TRS/manual shaft retaining screw (4) 
and torque to 5 N-m (45 in. [bs.). 


17. install manual shaft seal. 


18. Install the variable line pressure header onto the 
manual shaft (5). 

19. Install the shoulder screw (3) to hold the variable 
line pressure header (4) to the valve body. 

20. Install the pressure control solenoid and line pres- 
sure sensor into the valve body. q 

21. Install the screws (6) to hold the pressure control = Cao= fs 
solenoid (1) and line pressure sensor (2) to the =I 
valve body. 

22. Install the electrical connectors to the pressure 
control solenoid (1) and the line pressure sensor 


(2). 
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INSTALLATION 


4. install valve body into position and start bolts (1). 
Torque valve body to transmission case bolts (1) to 
12 N-m (105 in. Ibs.) torque. 


2. Install transmission oil filter (1). 


NOTE: Before installing the oil pan bolt in the bolt 
hole (5) located between the torque converter 
clutch on and U/D clutch pressure tap circuits, it 
will be necessary to replenish the sealing patch on 
the bolt using MOPAR® Lock & Seal Adhesive. 


811 1ef 
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3. Make sure oil pan (1) and case rail are clean and 
dry. Install an 1/8” bead of RTV to the transmission 
oil pan and install to case. Tighten bolts (2) to 20 
N-m (14.5 ft. bs.). 


80{Saibs 


4. Lower vehicle and connect the transmission range 
sensor (5) connector. 


; sr Sail 2d 
5. Connect solenoid/pressure switch assembly con- ST/ CEN a 
aM ATS 
nector. oe ee: 
PREY IN « 


6. Connect the variable line pressure connector (4), if aA 
equipped. S 
7. Lower vehicle. 


8. Fill transmission with ATF+4, Automatic Transmis- 
sion Fluid. Verify proper fluid level. (Refer to 21 - 
TRANSMISSION/AUTOMATIC - 42RLE/FLUID - 
STANDARD PROCEDURE) 


« \ G 
Ne. it ¥ 
Hegese 

is & 


NOTE: If the valve body has been reconditioned or ; Sox j SESS EF 
replaced, it is necessary to perform the Quick os NIE vost 


Learn Procedure. (Refer to 8 - ELECTRICAL/ELEC- 
TRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - STANDARD PROCEDURE) 
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AUTOMATIC TRANSMISSION NAG1 - SHIFTER 
DIAGNOSTICS 
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AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS 
DIAGNOSIS AND TESTING 


21-392 AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS ————__—_—____—_ LX 
P0562-BATTERY VOLTAGE LOW - ESM 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Shift Lever Assembly (SLA) controller (Electronic Shift Module - ESM} monitors ignition voltage. The DTC will 
set if the monitored battery voltage drops below 6.0 voits and a temporary limp in will be activated. If the voltage 
rises above 9.0 volts, normal operations is resumed. 
® When Monitored: 
Continuously with the ignition on. 
* Set Condition: 
When monitored battery voltage drops below 6.0 volts. 


Possible Causes 


VEHICLE CHARGING SYSTEM 


(F902) IGNITION UNLOCK RUN START CIRCUIT 
(Z912) GROUND CIRCUIT 
SHIFT LEVER ASSEMBLY 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAGi - STANDARD PROCEDURE) 


Diagnostic Test 


| . CHECK FOR ENGINE CHARGING SYSTEM DTCS 
With the scan tool, read Engine DTCs. 
Are there any Engine Charging System DTCs present? 


Yes >> Refer to 9 - ENGINE ELECTRICAL DIAGNOSTICS and perform the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK (F902) IGNITION UNLOCK RUN START CIRCUIT 


Turn the ignition off to the lock position. 
Disconnect the Shift Lever Assembly harness connector. as 
Turn the ignition on. TON “al 


Using a 12-volt test light connected to ground, check the (F902) Ignition 2 (02) 
Unlock Run Start circuit in the Shift Lever Assembly harness connector. = 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. a 


Does the test light illuminate brightly? g[oonoo qe | 
eee ceed, 
Yes >> Go To3 a © 


No >> Repair the (F902) Ignition Uniock Run Start circuit for high SHIFTER LEVER 
resistance. ee ! ae 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 


- NAG1 - STANDARD PROCEDURE) 


a 
BLACK 
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oS CHECK (2912) GROUND CIRCUIT 


Turn the ignition off to the lock position. 
Using a 12-volt test light connected to 12-volts, check the (2912) 
Ground circuit in the Shift Lever Assembly harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? ah 


Yes >> Go To 4 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC ASSEMBLY- 
- NAG1 - STANDARD PROCEDURE) SHIFTER LEVER 


WAGt 
No >> Repair the (2912) Ground circuit for high resistance. om 


Q(sbaded 


4. SHIFT LEVER ASSEMBLY 
Reconnect all disconnected harness connectors. 
With the scan tool, erase Shift Lever DTC’s. 
Start the engine and raise the engine speed to 2000 RPM for at least 10 seconds. 
With the scan tool, read Shift Lever DTC’s. 

Did the DTC P0562-BATTERY VOLTAGE LOW DTC return? 
Yes >> Replace the Shift Lever Assembly per the Service Information 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0563-BATTERY VOLTAGE HIGH - ESM 


For a complete wiring diagram Refer to Section 8W 


e When Monitored: 
Continuously with the ignition in the run position. 


e Set Condition: 
When the monitored battery voltage rises above 16.0 voits. 


Possible Causes 


CHARGING SYSTEM DTCS 


VEHICLE WAS JUMP STARTED INCORRECTLY 
SYSTEM VOLTAGE HIGH 
SHIFT LEVER ASSEMBLY 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Theory of Operation 


The Shift Lever Assembly monitors ignition voltage. The DTC will set, if the monitored battery voltage rises above 
16.0 volts. 


Diagnostic Test 


1 » CHECK FOR CHARGING SYSTEM DTCS 
With the scan tool, read Engine DTCs. 
NOTE: This includes any one trip faults. 
Are there any Engine Charging System DTCs present? 
Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. VEHICLE WAS JUMP STARTED INCORRECTLY 


Verify if the vehicle was jump started by another vehicle using a 24-volt charging system or incorrectly jump started 
with the 12 volt battery in series. 


Was the vehicle jump started by another vehicle? 


Yes >> This is the cause of the DTC. Erase the DTC and return the vehicle to the customer. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
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3. CHECK SYSTEM VOITAGE 


Start the engine and let idle for at least 10 seconds. 
With the scan tool, monitor system voltage. 


Is the system voltage above 16V for more than 5 seconds? 


Yes >> Refer to section 8 - ELECTRICAL - CHARGING and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 


4, SHIFT LEVER ASSEMBLY 


Reconnect all disconnected harness connectors. 

With the scan tool, erase Shift Lever DTC’s. 

Start the engine and raise the engine speed to 2000 RPM. 
With the scan tool, read Shift Lever DTC’s. 


Did the P0563-BATTERY VOLTAGE HIGH DTC reset? 


Yes >> Replace the Shift Lever Assembly per the Service Information 
Perform NAG? TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0607-ECU INTERNAL PERFORMANCE - ESM 


For a complete wiring diagram Refer to Section 8W 


e When Monitored: 
Continuously with the ignition in the run position. 


e Set Condition: 
If the Shift Lever Assembly controller detects an invalid calibration (checksum value). 


Possible Causes 
SHIFTER LEVER ASSEMBLY 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Theory of Operation 


The Shift Lever Assembly (SLA) Electronic Shift Module (ESM) performs various internal tests to verify proper con- 
troller operation. This DTC indicates that there is an issue with the Shifter’s internal processor. 


Diagnostic Test 


1. SHIFTER LEVER ASSEMBLY 


View repair 


Repair 
Using the schematics as a guide, check the Shift Lever Assembly Control Module terminals for corro- 
sion, damage, or terminal push out. Pay particular attention to all power and ground circuits. If no prob- 
lems are found, replace the Shift Lever Assembly per the Service Information. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The brake switch signal must be active before the shift lever can be moved out of the park position. The Shifter 
Lever Assembly (SLA) Electronic Shift Module (ESM) receives two brake switch signals. The first signal is a CAN C 
Bus message sent to the shifter lever assembly. The second signal is a hard wired brake switch signal to the shifter 
lever assembly from the WCM. The CAN C Bus message is the primary brake switch signal and the hard wired 
signal serves as the backup brake switch signal. These two brake switch signals are compared against each other 
to verify proper brake switch operation. 
e When Monitored: 
Continuously with the ignition on. 
® Set Condition: 
The DTC will set if the high side driver detects a short to ground for 10 seconds. 


Possible Causes 


ENGINE BRAKE DTCS PRESENT 
K321 BTS] CONTROL CIRCUIT SHORT TO GROUND 


K321 BTS] CONTROL CIRCUIT OPEN 
K321 BTSI CONTROL CIRCUIT SHORT TO VOLTAGE 
WIRELESS CONTROL MODULE (WCM) 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » ENGINE DTCS PRESENT 
With the scan tool, read Engine DTCs. 


Are there any Engine brake DTCs present? 


Yes >> Refer to 9 - ENGINE ELECTRICAL DIAGNOSTICS and perform the appropriate diagnostic procedure. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK THE (K321) BTSI CONTROL CIRCUIT 


Turn the ignition off to the lock position. 

Disconnect the Shifter Lever Assembly harness connector. 
ignition on, engine not running. 

With the scan tool under WCM, actuate the BTSI. 

NOTE: Check connectors - Clean/repair as necessary. 


Using a 12 volt test light connected to ground, check the (K321) BTSI 
Control circuit. 


Does the test light illuminate brightly while cycling on and off 
on all (K321) BTSI Control circuit? 


Yes >> Replace the Shifter Lever Assembly per the Service Infor- 
mation. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
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3. (K321} BTS! CONTROL CIRCUIT SHORT TO GROUND 


Turn the ignition off to the lock position. 
Disconnect the WCM harness connector. 
NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between ground and the (K321) BTS! Control 
circuit. 
is the resistance below 5.0 ohms? 


Yes >> Repair the (K321) BTS! Control circuit for a short to ground. 


Perform NAGi TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 


4. (K321) BTS! CONTROL CIRCUIT OPEN 
Turn the ignition off to the lock position. 


NOTE: Check connectors - Clean/repair as necessary. 

Measure the resistance of the (K321) BTSI Control circuit between the 
Shifter Lever Assembly harness connector and the WCM harness con- 
nector. 


is the resistance above 5.0 ohms? 


Yes >> Repair the (K321) BTSI Control circuit for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 5 
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5. (K321) BTS! CONTROL CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 

Disconnect the Shifter Lever Assembly harness connector. 
Disconnect the WCM harness connector. 

Turn the ignition on. 


NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage between ground and the (K321) BTS! Control cir- 
cuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (K3821) BTS! Control circuit for a short to voltage. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. ASSEMBLY. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - peal 
NAG1 - STANDARD PROCEDURE) 7 {CONSOLE NAG) 


No >> Go To 6 


MODULE- 
WIRELESS 


CONTROL 810307 fb 


6. wem 


Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 
to all power and ground circuits. 


lf there are no possible causes remaining, view repair. 
Repair 
Replace the WCM per the Service Information. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The brake switch signal must be active before the shift lever can be moved out of the park position. The Shifter 
Lever Assembly (SLA) Electronic Shift Module (ESM) receives two brake switch signals. The first signal is a CAN C 
Bus message sent to the shifter lever assembly. The second signal is a hard wired brake switch signal to the shifter 
lever assembly from the WCM. The CAN C Bus message is the primary brake switch signal and the hard wired 
signal serves as the backup brake switch signal. These two brake switch signals are compared against each other 
to verify proper brake switch operation. 
« When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The DTC will set if the high side driver detects a short to ground for 10 seconds. 


Possible Causes 


ENGINE BRAKE DTCS PRESENT 
WCM DTCS PRESENT 


K321 BTS] CONTROL CIRCUIT SHORT TO GROUND 
K321 BTS] CONTROL CIRCUIT OPEN 
SHIFTER LEVER ASSEMBLY 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. ENGINE DTCS PRESENT 
With the scan tool, read Engine DTCs. 


Are there any Engine brake DTCs present? 


Yes >> Refer to 9 - ENGINE ELECTRICAL DIAGNOSTICS and perform the appropriate diagnostic procedure. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. WCM DTCS PRESENT 


Are there any WCM DTCs present? 
Yes >> Refer to Section 8 - VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform the 
appropriate diagnostic procedure. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
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3. (K321) BTSI CONTROL CIRCUIT SHORT TO GROUND 


Turn the ignition off to the lock position. 

Disconnect the Shifter Lever Assembly harness connector. 
ignition on, engine not running. 

With the scan tool under WCM, actuate the BTSI. 

NOTE: Check connectors - Clean/repair as necessary. 


Using a 12 volt test light connected to ground, check the (K321) BTSI 
Control circuit. of ste 


Does the test light illuminate brightly while cycling on and off 
on all (K321) BTS! Control circuit? 


Yes >> Replace the Shifter Lever Assembly per the Service Infor- 
mation. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) ASSEMBLY. 


SHIFTER 
No >> Go To 4 LEVER 
(CONSOLE NAG1} 


8id3a7ab 


4. (K321) BTSI CONTROL CIRCUIT SHORT TO GROUND 


Turn the ignition off to the lock position. 
Disconnect the WCM harness connector. 


NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between ground and the (K321) BTS! Control 
circuit. 


is the resistance below 5.0 ohms? 
Yes >> Repair the (K321) BTS! Control circuit for a short to ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 5 


ASSEMBLY. 
SHIFTER, 
LEVER 


(CONSOLE NAGS 


81030703 


21 - 404 


5. (K321) BTS] CONTROL CIRCUIT OPEN 


AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS —-—__--—--_ LX 


Turn the ignition off to the lock position. 


NOTE: Check connectors - Clean/repair as necessary. 

Measure the resistance of the (K321) BTS! Control circuit between the 
Shifter Lever Assembly harness connector and the WCM harness con- 
nector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (K321) BTS! Control circuit for an open. 


Perform NAG? TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 6 


6. SHIFTER LEVER ASSEMBLY 


ASSEMBLY-~ 
SHIFTER 
LEVER: 
{CONSOLE NAGI} 


MODULE. 
WIRELESS 


CONTROL 84d307f1 


einen aati 


Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 


to all power and ground circuits. 
if there are no possible causes remaining, view repair. 


Repair 


Replace the Shifter Lever Assembly per the Service Information. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 


AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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P0931-BTSI CONTROL CIRCUIT HIGH - ESM 
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For a complete wiring diagram Refer to Section 8W 


21-406 AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS —————_—_—_______—. LX 
Theory of Operation 


The brake switch signal must be active before the shift lever can be moved out of the park position. The Shifter 
Lever Assembly (SLA) Electronic Shift Module (ESM) receives two brake switch signals. The first signal is a CAN C 
Bus message sent to the shifter lever assembly. The second signal is a hard wired brake switch signal to the shifter 
lever assembly from the WCM. The CAN C Bus message is the primary brake switch signal and the hard wired 
signal serves as the backup brake switch signal. These two brake switch signals are compared against each other 
to verify proper brake switch operation. 
e When Monitored: 
Continuously with the ignition key on. 
e Set Condition: 
The DTC will set if the high side driver detects an open load for 10 seconds. 


Possible Causes 


ENGINE BRAKE DTC’S PRESENT 


WCM DTCS PRESENT 
K321 BTSI CONTROL CIRCUIT SHORT TO VOLTAGE 
SHIFTER LEVER ASSEMBLY 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


i . ENGINE DTCs PRESENT 
With the scan tool, read Engine DTCs. 
Are there any Engine brake DTCs present? 


Yes >> Refer to 9 — ENGINE ELECTRICAL DIAGNOSTICS and perform the appropriate diagnostic procedure. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. WCM DTCS PRESENT 
With the scan tool, read WCM DTCs. 
Are there any WCM DTCs present? 


Yes >> Refer to Section 8 - VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform the 
appropriate diagnostic procedure. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


LX ———______________— AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS 21 - 407 


3: (K321) BTS! CONTROL CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 

Disconnect the Shifter Lever Assembly harness connector. 
Disconnect the WCM harness connector. 

Turn the ignition on. 


NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage between ground and the (K321) BTSI Control cir- 
cuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (K321) BTS! Control circuit for a short to voliage. | : 
Perform NAG1 TRANSMISSION VERIFICATION TEST. | ABSEMBLY- 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - aril 
NAG1 - STANDARD PROCEDURE) 7 (CONSOLE NASH) 


No >> Go To 4 


MODULE. 


VHRELESS 


CONTROL B1d307fb 


4. SHIFTER LEVER ASSEMBLY 


Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 
to all power and ground circuits. 


If there are no possible causes remaining, view repair. 
Repair 
Replace the Shifter Lever Assembly per the Service Information. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-408 AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS —————__———__—_—— LX 
P2775-AUTOSTICK UPSHIFT SWITCH CIRCUIT PERFORMANCE - ESM 


For a complete wiring diagram Refer to Section 8W 


e When Monitored: 
Continuously with the ignition in the run position. 


e Set Condition: 
When the expected switch state is not correctly sensed by the Shift Lever Assembly. If the upshift switch signal 
is detected as active in gear position other than drive. 


Possible Causes 
SHIFT LEVER ASSEMBLY. 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Theory of Operation 


The AutoStick Switch is integrated into the Shift Lever Assembly. The gear requested by the AutoStick selection is 
then sent over the CAN C bus to the TCM to engage the requested gear. 


1. SHIFT LEVER ASSEMBLY 


View repair 


Repair 
‘ Using the schematics as a guide, check the Shift Lever Assembly (SLA) Electronic Shift Module (ESM) 
terminals for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the Shift Lever Assembly per the Service Information. Refer 
to Shift Mechanism for the appropriate service procedures. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


LX AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS 21 - 409 
P2779-AUTOSTICK DOWNSHIFT SWITCH CIRCUIT PERFORMANCE - ESM 


For a complete wiring diagram Refer to Section 8W 


e When Monitored: 
Continuously when the ignition is in the run position. 


e Set Condition: 
When the expected switch state is not correctly sensed by the Shifter Lever Assembly (SLA) Electronic Shift 
Module (ESM). If the Downshift switch signal is detected as active in gear position other than drive. 


Possible Causes 


SHIFTER LEVER ASSEMBLY 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Theory of Operation 


The AutoStick Switch is integrated into the Shift Lever Assembly. The gear requested by the AutoStick selection is 
then sent over the CAN C bus from the Electronic Shift Module (ESM) to the TCM to engage the requested gear. 


Diagnostic Test 


1. SHIFT LEVER ASSEMBLY 


View repair 


Repair 

Using the schematics as a guide, check the Shifter Lever Assembly (SLA) Electronic Shift Module 
(ESM) terminals for corrosion, damage, or terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the Shifter Lever Assembly per the Service Informa- 
tion. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - NAGI/SHIFT MECHANISM. - 
REMOVAL) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


U0002-CAN C BUS OFF PERFORMANCE - ESM 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


Some controllers communicate with other controllers over the CAN C BUS. The Electronic Shift Module (ESM) con- 
tinuously monitors BUS activity and reads the messages it needs. The CAN C BUS is also used to communicate 
the MIL status to the Engine Controller. 


For CAN BUS diagnostic procedures (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNO- 
SIS AND TESTING). 


U0100-LOST COMMUNICATION WITH ECM/PCM - ESM 


For a complete wiring diagram Refer to Section &W 


21-410 AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS ————————_—_—_—___- LX 


Theory of Operation 


Some controllers communicate with other controllers over the CAN C BUS. The Electronic Shift Module (ESM) con- 
tinuously monitors BUS activity and reads the messages it needs. The CAN C BUS is also used to communicate 
the MIL status to the Engine Controller. 


For CAN BUS diagnostic procedures (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNO- 
SIS AND TESTING). 


U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE - ESM 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


Some controllers communicate with other controllers over the CAN C BUS. The Electronic Shift Module (ESM) con- 
tinuously monitors BUS activity and reads the messages it needs. The CAN C BUS is also used to communicate 
the MIL status to the Engine Controller. 


For CAN BUS diagnostic procedures (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNO- 
SIS AND TESTING). 


U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE - ESM 


For a complete wiring diagramRefer to Section 8W 


Theory of Operation 

Some controllers communicate with other controllers over the CAN C BUS. The Electronic Shift Module (ESM) con- 
tinuously monitors BUS activity and reads the messages it needs. The CAN C BUS is also used to communicate 
the MIL status to the Engine Controller. 

For CAN BUS diagnostic procedures (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNO- 
SIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
When monitored battery voltage drops below 6.0 volts. 


Possible Causes 


VEHICLE CHARGING SYSTEM 


(F902) IGNITION UNLOCK RUN START CIRCUIT 
(2910) GROUND CIRCUIT 
ELECTRONIC SHIFT MODULE (ESM) 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
Theory of Operation 


The Electronic Shift Module (ESM) monitors ignition voltage. The DTC will set if the monitored battery voltage drops 
below 6.0 volts and a temporary limp in will be activated. If the voltage rises above 9.0 volts, normal operations is 
resumed. 


Diagnostic Test 


1 . CHECK FOR ENGINE CHARGING SYSTEM DTCS 


With the scan tool, read Engine DTCs. 
Are there any Engine Charging System DTCs present? 


Yes >> Refer to Engine category and perform the appropriate symptom(s). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


Turn the ignition off to the lock position. 
Disconnect the ESM harness connector. 
Ignition on, engine not running. 


Using a 12-volt test light connected to ground, check the (F902) Ignition 
Uniock Run Start circuit. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Go To 3 


No >> Repair the (F902) Ignition Uniock Run Start circuit for high 
resistance. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


BLACK 
Be TEEREERER a 
» ohospoooocad) » 


MODULE. 
ELECTRONIC 
SHIFT C1 
{COLUMN NAG1) 


81774802 


Lx AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS 21 - 413 


Using a 12-volt test light connected to 12-volts, check the (2910) 
Ground circuit in the Shift Lever Assembly harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection te the battery. 


Does the test light illuminate brightly? 


2 
Yes >> Go To 4 BLACK 
No >> Repair the (2910) Ground circuit for high resistance. Ee HoooogocooG a 
Perform NAG1 TRANSMISSION VERIFICATION TEST. ‘ JG OODOUOUOUOC) » 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - _ MODULES 


NAG1 - STANDARD PROCEDURE) soa 


{COLUMN NAG1) 


8177488b 


4. ELECTRONIC SHIFT MODULE 


Reconnect all disconnected harness connectors. 

With the scan tool, erase ESM DTCs. 

Start the engine and raise the engine speed to 2000 RPM. 
With the scan tool, read ESM DTCs. 


Did the DTC P0562-BATTERY VOLTAGE LOW DTC reset? 


Yes >> Using the schematics as a guide, check the Electronic Shift Module (ESM) terminals for corrosion, dam- 
age, or terminal push out. Pay particular attention to all power and ground circuits. If no problems are 
found, replace the ESM (Steering Column) per the Service Information. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


21 - 414 
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P0563-BATTERY VOLTAGE HIGH - ESM (COLUMN SHIFT) 
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For a complete wiring diagramRefer to Section BW 
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Theory of Operation 
The Electronic Shift Module (ESM) monitors ignition voltage. The DTC will set, if the monitored battery voltage rises 
above 16.0 volts. 


* When Monitored: 
Continuously with the ignition on. 


® Set Condition: 
When the monitored battery voltage rises above 16.0 volts. 


Possible Causes 


CHARGING SYSTEM DTCS 


VEHICLE WAS JUMP STARTED INCORRECTLY 
ELECTRONIC SHIFT MODULE (ESM) 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR CHARGING SYSTEM DTCS 
With the scan tool, read Engine ‘DTCs. 
NOTE: This includes any one trip faults. 
Are there any Engine Charging System DTCs present? 


Yes >> Refer to the Engine category and perform the appropriate symptom. (Refer to 9 - ENGINE - DIAGNO- 
SIS AND TESTING) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. VEHICLE WAS JUMP STARTED INCORRECTLY 


Verify if the vehicle was jump started by another vehicle using a 24-volt charging system or incorrectly jump started 
with the 12-volt battery in series. 


Was the vehicle jump started by another vehicle? 


Yes >> This is the cause of the DTC. Erase the DTC and return the vehicle to the customer. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


3. ELECTRONIC SHIFT MODULE 


Reconnect all disconnected harness connectors. 
With the scan tool, erase ESM DTCs. 
Start the engine and raise the engine speed to 2000 RPM. 
With the scan tool, read ESM DTCs. 
Did the P0563-BATTERY VOLTAGE HIGH DTC reset? 
Yes >> Using the schematics as a guide, check the Electronic Shift Module (ESM) terminals for corrosion, dam- 


age, or terminal push out. Pay particular attention to all power and ground circuits. If no problems are 
found, replace the ESM (Steering Column) per the Service Information. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


21-416 AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS ——-————___——_____- LX 
P0607-ECU INTERNAL PERFORMANCE - ESM (COLUMN SHIFT) 


For a complete wiring diagramRefer to Section 8W 


Theory of Operation 
The Electronic Shift Module (ESM) performs various internal tests to verify proper controller operation. This DTC 
indicates that there is an issue with the Shifter’s internal processor. 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 


if the Electronic Shift Module (ESM) detects an error with the optical sensors or internal checksum value is not 
correct. 


Possible Causes 


ELECTRONIC SHIFT MODULE (ESM) ; 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. ELECTRONIC SHIFT MODULE 


View repair 


Repair 
Using the schematics as a guide, check the Electronic Shift Module (ESM) terminals for corrosion, dam- 
age, or terminal push out. Pay particular attention to all power and ground circuits. If no problems are 
found, replace the ESM (Steering Column) per the Service Information. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 


21-418 AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS —--__—_—__—__——_ LX 
Theory of Operation 


The brake switch signal must be active before the shift lever can be moved out of the park position. The Shifter 
Lever Assembly (SLA) Electronic Shift Module (ESM) receives two brake switch signals. The first signal is a CAN C 
Bus message sent to the shifter lever assembly. The second signal is a hard wired brake switch signal to the shifter 
lever assembly from the WCM. The CAN C Bus message is the primary brake switch signal and the hard wired 
signal serves as the backup brake switch signal. These two brake switch signals are compared against each other 
to verify proper brake switch operation. 
« When Monitored: 
Continuously with the ignition on. 
*® Set Condition: 
The DTC will set if the high side driver detects a short to ground for 10 seconds. 


ENGINE BRAKE DTCS PRESENT 


K321 BTS!| CONTROL CIRCUIT SHORT TO GROUND 


K321 BTS] CONTROL CIRCUIT OPEN 
K321 BTS! CONTROL CIRCUIT SHORT TO VOLTAGE 
WIRELESS CONTROL MODULE (WCM) 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. ENGINE DTCS PRESENT 
With the scan tool, read Engine DTCs. 
Are there any Engine brake DTCs present? 


Yes >> Refer to 9 - ENGINE ELECTRICAL DIAGNOSTICS and perform the appropriate diagnostic procedure. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


Disconnect the Shifter Lever Assembly harness connector. | Ly (=r 
ignition on, engine not running. aN \ sie 
With the scan tool under WCM, actuate the BTSI. AN (C2) 


NOTE: Check connectors - Clean/repair as necessary. 
Using a 12 volt test light connected to ground, check the (K321) BTSI 
Control circuit. 4 


Does the test light illuminate brightly while cycling on and off BLACK 
on all (K321) BTSI Control circuit? bawereseeade 
Yes >> Replace the Shifter Lever Assembly per the Service Infor- * PROSCOOROOGR « 
mation. pectRoNic 
Perform NAG1 TRANSMISSION VERIFICATION TEST. Sicnaanes 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 


NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
Bid3aadc 
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3. (K321) BTS! CONTROL CIRCUIT SHORT TO GROUND 


Turn the ignition off to the lock position. 
Disconnect the WCM harness connector. 
NOTE: Check connectors - Ciean/repair as necessary. 


Measure the resistance between ground and the (K321) BTS! Control 
circuit. 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (K321) BTSI Control circuit for a short to ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 


4. (K321) BTS] CONTROL CIRCUIT OPEN 


MODULE- 
ELECTRONIC 


81d30819 


Turn the ignition off to the lock position. 


NOTE: Check connectors - Clean/repair as necessary. 

Measure the resistance of the (K321) BTSI Control circuit between the 
Shifter Lever Assembly harness connector and the WCM harness con- 
nector. 


is the resistance above 5.0 ohms? 


Yes >> Repair the (K321) BTSI Control circuit for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 5 


MODULE- 
ELECTRONIC 
SHIFT C1 
(COLUMN NAGI) 


MODULE- 
WIRELESS 


CONTRON, 81030845 | 
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5. (K321) BTS! CONTROL CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 

Disconnect the Shifter Lever Assembly harness connector. 
Disconnect the WCM harness connector. 

Turn the ignition on. 


NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage between ground and the (K321) BTSI Control cir- 


. BLACK. 
cuit. 
7 oOoOcoaogooogomaAaeaa A 
Is the resistance below 5.0 ohms? 0 POOR OOOT) 


4 
Yes >> Repair the (K321) BTSI Control circuit for a short to voltage. Se P iistence 
Perform NAG1 TRANSMISSION VERIFICATION TEST. ¢ Se pa ea 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 6 


MODULE- 


WIRELESS 


CONTROL 81030849 


6. wom 


Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 
to all power and ground circuits. 


lf there are no possible causes remaining, view repair. 


Repair 
Replace the WCM per the Service Information. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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P0930-BTS! CONTROL CIRCUIT LOW - ESM (COLUMN SHIFT) 
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For a complete wiring diagramRefer to Section 8W 


21-422 AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS LX 


Theory of Operation 


The brake switch signal must be active before the shift lever can be moved out of the park position. The Shifter 
Lever Assembly (SLA) Electronic Shift Module (ESM) receives two brake switch signals. The first signal is a CAN C 
Bus message sent to the shifter lever assembly. The second signal is a hard wired brake switch signal to the shifter 
lever assembly from the WCM. The CAN C Bus message is the primary brake switch signal and the hard wired 
signal serves as the backup brake switch signal. These two brake switch signals are compared against each other 
to verify proper brake switch operation. 
e When Monitored: 
Continuously with the ignition on. 
® Set Condition: 
The DTC will set if the high side driver detects a short to ground for 10 seconds. 


Possible Causes 


ENGINE BRAKE DTCS PRESENT 
WCM DTCS PRESENT 


K321 BTS] CONTROL CIRCUIT SHORT TO GROUND 


K321 BTS] CONTROL CIRCUIT OPEN 
ELECTRONIC SHIFT MODULE (ESM) 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. ENGINE DTCS PRESENT 
With the scan tool, read Engine DTCs. 
Are there any Engine brake DTCs present? 


Yes >> Refer to Engine category and perform the appropriate symptom(s). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. WCM DTCS PRESENT 
With the scan tool, read WCM DTCs. 
Are there any WCM DTCs present? 


Yes >> Refer to Section 8 - VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform the 
appropriate diagnostic procedure. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
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3: (K321) BTS! CONTROL CIRCUIT SHORT TO GROUND 


Turn the ignition off fo the lock position. 

Disconnect the ESM C1 harness connector. 

ignition on, engine not running. 

With the scan tool under WCM, actuate the BTSI. 
NOTE: Check connectors - Clean/repair as necessary. 


Using a 12 volt test light connected to ground, check the (K321) BTSI 
Control circuit. 


Does the test light illuminate brightly while cycling on and off 
on all (K321) BTSI Control circuit? 


Yes >> Replace the Electronic Shift Module (ESM) per the Service 
information. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 


o BLACK 
oo go oononoOA 
1 DORR ROBO OO » | 
MOOULE- | 
ELECTRONIC | 
SHIFT C4 
(COLUMN NAG 


BidBaade | 
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Disconnect the WCM harness connector. 


NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between ground and the (K321) BTSI Control 
circuit. 


is the resistance below 5.0 ohms? 


Yes >> Repair the (K321) BTS! Control circuit for a short to ground. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 5 


MODULE- 
ELECTROMIC 
SHIFT C1 
(COLUMN NAGT) 


WIRELESS 
CONTROL, 81d30819 


| 
i 
| 
| 
| 


21 - 424 


5; (K321) BTSI CONTROL CIRCUIT OPEN 


AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS 


LX 


Turn the ignition off to the lock position. 


NOTE: Check connectors - Clean/repair as necessary. 

Measure the resistance of the (K321) BTSI Control circuit between the 
Electronic Shift Module (ESM) harness connector and the WCM har- 
ness connector. 


is the resistance above 5.0 ohms? 


Yes >> Repair the (K321) BTS! Control circuit for an open. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go Tos 


6. ELECTRONIC SHIFT MODULE (ESM) 


BLACK 
seeggsgaaasam 
1 DODe@ OOOO) 2 
MODULE. 
ELECTRONIC 


4 SHIFT Ct 


(COLUMN NAG) 


MOOULE- 
WIRELESS 


CONTROL 81d30845 


Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 


to all power and ground circuits. 
if there are no possible causes remaining, view repair. 


Repair 


Replace the Electronic Shift Module (ESM) per the Service Information. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 


AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a compiete wiring diagramRefer to Section 8W 


21-426 AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS LX 


Theory of Operation 


The brake switch signal must be active before the shift lever can be moved out of the park position. The Shifter 
Lever Assembly (SLA) Electronic Shift Module (ESM) receives two brake switch signals. The first signal is a CAN C 
Bus message sent to the shifter lever assembly. The second signal is a hard wired brake switch signal to the shifter 
lever assembly from the WCM. The CAN C Bus message is the primary brake switch signal and the hard wired 
signal serves as the backup brake switch signal. These two brake switch signals are compared against each other 
to verify proper brake switch operation. 
« When Monitored: 
Continuously with the ignition key on. 
« Set Condition: 
The DTC will set if the high side driver detects an open load for 10 seconds. 


Possible Causes 


ENGINE BRAKE DTC’S PRESENT 

WCM DTCS PRESENT 

K321 BTSI CONTROL CIRCUIT SHORT TO VOLTAGE 
ELECTRONIC SHIFT MODULE (ESM) 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. ENGINE DTCs PRESENT 
With the scan tool, read Engine DTCs. 


Are there any Engine brake DTCs present? 


Yes >> Refer to Engine category and perform the appropriate symptom(s). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. WCM DTCS PRESENT 
With the scan tool, read WCM DTCs. 
Are there any WCM DTCs present? 


Yes >> Refer to Section 8 - VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform the 
appropriate diagnostic procedure. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1i - STANDARD PROCEDURE) 


No >> Go To 3 
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3. (K321) BTS! CONTROL CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off to the lock position. 

Disconnect the ESM C1 harness connector. 

Disconnect the WCM harness connector. 

Turn the ignition on. 

NOTE: Check connectors - Clean/repair as necessary. 


Measure the voltage between ground and the (K321) BTSI Control cir- 
cuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (K321) BTS! Control circuit for a short to voltage. 
Perform NAG TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 


ELECTRONIC 
SHIFT Gt 
(COLUMN NAG1) 


MODULE- 
WIRELESS 
CONTROL 81d30849 


4. ELECTRONIC SHIFT MODULE (ESM) 


Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 
to all power and ground circuits. 


If there are no possible causes remaining, view repair. 


Repair 
Replace the Electronic Shift Module (ESM) per the Service Information. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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P2775-AUTOSTICK UPSHIFT SWITCH CIRCUIT PERFORMANCE - ESM (COLUMN 
SHIFT) 


For a complete wiring diagramRefer to Section 8W 
e When Monitored: 
When in AutoStick® mode. 
e Set Condition: 
When the expected AutoStick® switch state is not correctly sensed by the Electronic Shift Module (ESM). If the 
upshift switch signal is detected as active in a gear position other than drive or when both the upshift and 
downshift signals are active at the same time. 


Possible Causes 
AUTOSTICK SWITCH 


ELECTRONIC SHIFT MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
Theory of Operation 


The AutoStick® Switch is located at the end of the Shift Lever. The gear change is requested by pressing the 
AutoStick Enable button, then either selecting the Upshift or Downshift on the rocker switch. The ESM then trans- 
mits the previous information over the CAN C bus to the TCM to engage the requested gear. 


Diagnostic Test 


1. CHECK THE AUTOSTICK SWITCH 


AUTOSTICK SWITCH RESISTANCE VALUES (COLUMN SHIFT) 


NON SWITCHED STATE ENABLE DOWNSHIFT UPSHIFT 


21.5k ohms 41% 2.64k ohms 41% 4.05k ohms +1% 8.10k ohms 21% 


Turn the ignition off to the lock position. 
Disconnect the AutoStick® harness connector. 


Measure the resistance between the AutoStick Switch MUX circuit and 
the AutoStick Switch MUX Return circuit while checking each switch 
position. 
NOTE: Use the above chart to and compare your resistive read- 
ings. 
Does the AutoStick Switch resistance readings match the 
above chart? 


Yes >> Using the schematics as a guide, check the Electronic Shift 
Module (ESM) terminals for corrosion, damage, or terminal 


MODULE- 
push out. Pay particular attention to all power and ground ELECTRONIC 


circuits. If no problems are found, replace the ESM (Steer- SENET G4 


i . ‘ COLUMN NAGI 
ing Column) per the Service Information. ; 


Perform NAGi TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Replace the AutoStick Switch per the Service information. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


81782986 | 
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P2779-AUTOSTICK DOWNSHIFT SWITCH CIRCUIT PERFORMANCE - ESM 
(COLUMN SHIFT) 


For a complete wiring diagramRefer to Section 8W 
e When Monitored: 
When in AutoStick® mode. 
« Set Condition: 
When the expected AutoStick® switch state is not correctly sensed by the Electronic Shift Module (ESM). If the 
upshift switch signal is detected as active in a gear position other than drive or when both the upshift and 
downshift signals are active at the same time. 


Possible Causes 


AUTOSTICK SWITCH 
ELECTRONIC SHIFT MODULE 


Always perform the NAGI Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Theory of Operation 


The AutoStick® Switch is located at the end of the Shift Lever. The gear change is requested by pressing the 
AutoStick Enable button, then either selecting the Upshift or Downshift on the rocker switch. The ESM then trans- 
mits the previous information over the CAN C bus to the TCM to engage the requested gear. 


Diagnostic Test 


AUTOSTICK SWITCH RESISTANCE VALUES (COLUMN SHIFT) 


DOWNSHIFT UPSHIFT 


21.5k ohms 41% 2.64k ohms +1% 4.05k ohms +1% 8.10k ohms +1% 


Turn the ignition off to the lock position. 

Disconnect the AutoStick® harness connector. 

Measure the resistance between the AutoStick Switch MUX circuit and 
the AutoStick Switch MUX Return circuit while checking each switch 
position. 


NOTE: Use the above chart to and compare your resistive read- 
ings. 
Does the AutoStick Switch resistance readings maich the 
above chart? 


Yes >> Using the schematics as a guide, check the Electronic Shift 
Module (ESM) terminals for corrosion, damage, or terminal Bowe: 
push out. Pay particular attention to all power and ground ELECTRONIC 
circuits. If no problems are found, replace the ESM (Steer- SAFES) 

7 . . {COLUMN NAG) 
ing Column) per the Service Information. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


No >> Replace the AutoStick Switch (Shift Lever) per the Service Information. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


8178e986 
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YU0002-CAN C BUS OFF PERFORMANCE - ESM (COLUMN SHIFT) 


For a complete wiring diagramRefer to Section 8W 


Theory of Operation 


Some controllers communicate with other controllers over the CAN C BUS. The Electronic Shift Module (ESM) con- 
tinuously monitors BUS activity and reads the messages it needs. The CAN C BUS is also used to communicate 
the MIL status to the Engine Controller. 


For CAN BUS diagnostic procedures (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNO- 
SIS AND TESTING). 


U0100-LOST COMMUNICATION WITH ECM/PCM - ESM (COLUMN SHIFT) 


For a complete wiring diagramRefer to Section 8BW 


Theory of Operation 


Some controllers communicate with other controllers over the CAN C BUS. The Electronic Shift Module (ESM) con- 
tinuously monitors BUS activity and reads the messages it needs. The CAN C BUS is also used to communicate 
the MIL status to the Engine Controller. 


For CAN BUS diagnostic procedures (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNO- 
SIS AND TESTING). 


U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE - ESM 
(COLUMN SHIFT) 


For a complete wiring diagramRefer to Section 8W 


Theory of Operation 


Some controllers communicate with other controllers over the CAN C BUS. The Electronic Shift Module (ESM) con- 
tinuously monitors BUS activity and reads the messages it needs. The CAN C BUS is also used to communicate 
the MIL status to the Engine Controller. 


For CAN BUS diagnostic procedures (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNO- 
SIS AND TESTING). 


U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE - ESM (COLUMN 
SHIFT) 


For a complete wiring diagramRefer to Section 8W 


Theory of Operation 


Some controllers communicate with other controllers over the CAN C BUS. The Electronic Shift Module (ESM) con- 
tinuously monitors BUS activity and reads the messages it needs. The CAN C BUS is also used to communicate 
the MIL status to the Engine Controller. 

For CAN BUS diagnostic procedures (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNO- 
SIS AND TESTING). 


STANDARD PROCEDURE 


LX ————______________— AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS 21 - 431 
NAG1 PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 


For a complete wiring diagram Refer to Section 8W 

Perform the following pre-diagnostic troubleshooting procedures prior to performing any diagnostic test. 

NOTE: Due to different power contro! configurations, the Transmission Control Relay (if equipped) may be 

referred to as a PCM relay. 

NOTE: Incorrect fluid level, and/or poor fluid condition can be the cause of many transmission. problems. 

Visually inspect the transmission and cooler lines for leakage and repair as necessary and adjust the fluid 

level per the Service Information. 

Always perform diagnostics with a fully charged battery to avoid false symptoms. 

1. With the scan tool, read the engine DTCs. Check and repair all engine DTCs prior to performing transmission 
symptom diagnostic procedures. 

2. With the scan tool, read and record all Transmission DTCs. Record the controller software version and variant ID 
(configuration or level). 

NOTE: Check for any Service Information Tune-ups or Technical Service Bulletins (TSB) that may apply. 

NOTE: If the TCM detects and stores a DTC, the TCM also stores the vehicles operating conditions under 

which the DTC originally set. This information is located using a scan tool under Environmental Data. 

Before erasing any stored DTCs, it is recommended to record all available data to assist in troubleshooting 

and duplicating the conditions and in which the DTC originally set. 

3. Verify the current software level of transmission controller. Various problems are corrected by software upgrades 
(flash) to the transmission controller. 

NOTE: If a TCM software update is performed, all DTC information (Environmental Data) will be lost. 

4, Using the wiring diagram/schematic as a guide, inspect the wiring and connectors to all components related to 
the transmission and shift lever assembly. Clean and repair as necessary. 

5. Most DTCs set on start up but some may only set by driving the vehicle. Note the when monitored and set 
conditions of the reported DTC. if variant DTCs are present, perform their respective test first. 

6. Verify the axle ratio and transfer case ratio. 

NOTE: The Transfer case ratio must be programmed using the scan tool under the appropriate gateway 

module (FCM, FDCM, and/or TIPM) even if equipped with AWD or NO transfer case. Validate that the left to 

right tire sizes on each axle are the same. Do not perform diagnostics using a space-saver spare tire. 

Invalid tire sizes (right to left) may cause erroneous DTCs to set. 


1. 


Did any of the above procedures repair the vehicle? 


Yes >> Testing is complete. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Refer to the identified category and perform the appropriate symptom(s). 
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NAG1 TRANSMISSION VERIFICATION TEST 


To validate that the repair(s) fixed the vehicle, perform the following steps. 


1. Reconnect any disconnected components. 

2. Connect the scan tool to the Data Link Connector. 
3. 
4 
5 


With the scan tool, erase ABS DTCs. 


. With the scan tool, erase PCM DTCs. 
. With the scan tool, erase TCM DTCs. 


CAUTION: Apply the parking brake. 
NOTE: The Transmission Temperature can only be read while in Reverse or Drive. 


6. 


With the scan tool, display the Transmission temperature. Start and run the engine until the Transmission tem- 
perature is above 43° C (110° F). 


. If internal transmission components were repaired or replaced check the Transmission fluid and adjust if neces- 


sary. Refer to the Service Information for the proper Fluid Fill procedure. (Refer to 21 - TRANSMISSION/TRANS- 
AXLE/AUTOMATIC - NAG1/FILTER - STANDARD PROCEDURE) 


. If the TCM (EGS) is flashed or replaced, with the scan tool, perform an EGS initialization to relearn variant cod- 


ing. 


. If internal transmission repairs are performed or replacement of the Transmission Control Module, perform a 


TCM ADAPTATION procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMIS- 
SION CONTROL MODULE - STANDARD PROCEDURE) 


10. After performing the above procedures, perform the Road Test Procedure. 


ROAD TEST PROCEDURE 


1. 
2 


3. 


A. 


1. 


Did any DTCs set? 


Road test the vehicle. Make fifteen to twenty 1-2, 2-3, 3-4, and 4-5 upshifts. 


Perform these shifts from a standing start to 72 Km/h (45 mph) with a constant throttle opening of 20 to 25 
degrees. 

With speeds below 40 Km/h (25 mph), make five to eight wide open throttle kickdowns to 1st gear. Allow at least 
5 seconds each in 2nd and 3rd gear between each kickdown. 


With the scan tool, read DTCs. 


Yes >> Refer to the identified category and perform the appropriate symptom(s). 


No 


>> Testing is complete. 
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DIAGNOSIS AND TESTING 


21-436 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —-_____—__—__ LX 
P0219-ENGINE OVERSPEED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) monitors the engine speed over the CAN bus. If the engine speed is 
greater than a calibrated limit (see table), the TCM assumes that either the information from the Powertrain Control 
Miodule (PCM) is incorrect or that a major mechanical problem exist. Once the DTC is set, the TCM will position the 
transmission gear into neutral to protect the engine and transmission from damage. The transmission will remain in 
neutral and will not be revaluated by the TCM until the ignition is cycled. 
e When Monitored: 
Continuously with the ignition on, engine running, with the transmission in gear with a valid Engine RPM mes- 
sage received at least once, and the CAN Bus Circuit and Engine CAN Message Missing are not active. 
« Set Condition: 
Engine speed is greater than a calibrated limit (see table). 


| Engine Overspeed Limit (if Equipped) 
3.0 L (Diesel) 4350 + 800 rom 


Possible Causes 


MECHANICAL ENGINE PROBLEM 


MECHANICAL TRANSMISSION PROBLEM 
POWERTRAIN CONTROL MODULE 
TRANSMISSION CONTROL MODULE 


Always perform the NAG Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


Are there any gear ratio and/or speed sensor DTCs present in addition to P0219? 
Yes >> Refer to the Symptom Category and perform the appropriate symptom. if speed sensor DTCs are 
present, perform their respective test first. 
No >> Go To 2 


* 
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2. CHECK FOR ENGINE ptcs 


With the scan tool, check for engine DTCs. 


Are there any engine DTCs present? 


Yes >> Refer to the Symptom Category and perform the appropriate symptom. 
No >> Go To 3 


3. CHECK IF ENGINE MECHANICAL PROBLEMS ARE PRESENT 


Determine if any Engine mechanical problems are present. 


Are there any Engine mechanical problems present? 


Yes >> Repair engine as necessary. Refer to 9 - ENGINE-SERVICE INFORMATION for the appropriate repair 
procedures. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 


4. CHECK IF TRANSMISSION MECHANICAL PROBLEMS ARE PRESENT 


Determine if any Transmission mechanical problems are present. 
Turn the ignition off to the lock position. 
Remove the Transmission Of! Pan and inspect for excessuve debris or a plugged Transmission Oil Filter. (Refer to 
21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1/FILTER - STANDARD PROCEDURE). 
is there any debris, plugged Transmission Oil Filter, or signs of an internal transmission problem? 


Yes >> Repair Transmission as necessary. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - 
REMOVAL). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 5 


5, TEST DRIVE VEHICLE 


NOTE: The Engine and Traticmiesion: must not p have aiechanical broblenis and be operating normally before 
proceeding with this test. 

Replace and program the Powertrain Control Module (PCM) per the Service Information. Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/POWERTRAIN CONTROL MODULE for the appropriate service procedures. 
Reassemble any previously disconnected connectors and/or components. 

With the scan tool, erase Transmission DTCs. 

Road test the vehicle. 

With the scan tool, read Transmission DTCs. 


Did DTC P0219-ENGINE OVERSPEED reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminais for corrosion, 
damage, or terrninal push out. Pay particular attention to all power and ground circuits. if no problerns 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAGi - STANDARD PROCEDURE) 


No >> Test Complete 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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P0501-VEHICLE SPEED SENSOR 1 PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 msec, this means 
critical information can be shared between multiple controllers almost instantaneously. The CAN C bus is a two wire 
bus with a CAN (+) and a CAN (-) circuit. To reduce the potential of radio and other electrical noise interference, the 
CAN Bus circuit wiring is manufactured using a twisted pair configuration within the electrical wiring harness. 
« When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The DTC will set if multiple ABS wheel speed signals are invalid. 


Possible Causes 


ABS DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK THE FCM FoR DTCS 
With the scan tool, check for FCM DTCs. 


Does the FCM report the DTC U0001-CAN C BUS DTC or U0121-LOST COMMUNICATION WITH ANTI- 
LOCK BRAKE MODULE? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING. Perform 
the diagnostic procedure for UO001-CAN C BUS DTC first if it is present. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 2t - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go to 2 


2. CHECK FOR ABS DTCS 
With the scan tool, read ABS DTCs. 
Are there any ABS DTCs present? 


Yes >> Refer to the ABS category and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service information. Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Module (TCM) monitors ignition voltage. The DTC will set if the monitored battery voltage 
drops below 8.5 volts and a temporary limp in will be activated. If the voltage rises above 9.0 volts, normal oper- 
ations is resumed and the TCM will record the DTC as a one trip fault. The DTC will only mature to a full DTC if the 
voltage is less than 8.5 volts with a engine speed greater than 2000 RPM for a least 60 seconds. 
« When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
When monitored battery voltage drops below 8.5 volts. 


Possible Causes 


ENGINE CHARGING SYSTEM DTCS 
LOW BATTERY VOLTAGE 
(A1) B (+) CIRCUIT HIGH RESISTANCE 


(2912) GROUND CIRCUIT HIGH RESISTANCE 

(F942) FUSED TRANSMISSION RELAY OUTPUT CIRCUIT HIGH RESISTANCE 
TRANSMISSION RELAY 

TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR ENGINE CHARGING SYSTEM DTCS 
With the scan tool, read Engine DTCs. 


Are there any Engine Charging System DTCs present? 


Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and perform the appropriate symptom. 
No >> Go To 2 


2. CHECK SYSTEM VOLTAGE 


Start the engine. 
With the scan tool, under transmission, check system voltage. 


Is the transmission system voltage above 9.0 volts? 


Yes >> Go To 7 
No >> Go To 3 


| 4 


3. CHECK THE (A1) B (+) CIRCUIT 
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Turn the ignition off to the lock position. 

Remove the Transmission Controi relay. 

ignition on, engine not running. 

Using a 12-volt test light connected to ground, check the (A1) B (+4) cir- 
cuit in the Transmission Relay connector. 

NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Go To 4 


No >> Repair the (A1) B (+) circuit for high resistance. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


4. CHECK THE (F942) TRANSMISSION RELAY OUTPUT CIRCUIT 


HELAY: 
TRANSMISSION 
MAGt] 


S12 HOOT 


Turn the ignition off to the lock position. 
Remove the Transmission Relay. 


Connect a jumper wire between the (A1) B (+) circuit and the (F2) 
Transmission Relay Output circuit in the Transmission Relay connector. 


Start the engine. 
With the scan tool, under transmission, check system voltage. 


is the transmission system voltage above 9.0 volts? 


Yes >> Replace the Transmission Relay. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 5 
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5. CHECK THE (F942) FUSED TRANSMISSION RELAY OUTPUT CIRCUIT 


Turn the ignition off to the lock position. 
Disconnect the TCM C1 harness connector. ie 
Ignition on, engine not running.. 

Using a 12-volt test light connected to ground, check the (F942) Fused 
Transmission Relay Output circuit in the TCM Ci harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 
Yes >> Go To 6 


No >> Repair the (F942) Fused Transmission Relay Output circuit | 
for high resistance. Make sure the check the fuse cavities. | 
| 


RELAY: 
TRANSMISSION 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (WAS1) 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 
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6. CHECK (2912) GROUND CIRCUIT 
Turn the ignition off to the lock position. 
Using a 12-volt test light connected to 12-voits, check the (2912) ee 
Ground circuit in the TCM Ci harness connector. ae El 
Does the test light illuminate brightly? : \ a s) 
+ Ss, 2B hh 
Yes >> Using the schematics as a guide, check the Transmission 2) 


Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. lf no problems are found, replace the TCM 
per the Service information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 30 W eceee 23 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 1 ee ee ES at he 
~ NAG1 - STANDARD PROCEDURE) 
No >> Repair the (Z912) Ground circuit for high resistance. MODULE 
TRANSMISSION 


CONTROL Ct 
(NAG 1} 
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7. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Where there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Module (TCM) monitors ignition voltage. The DTC will set and temporary limp-in will be 
activated, if the monitored battery voltage rises above 16.9 volts. If the voltage drops below 16.4 volts, normal oper- 
ations is resumed and the TCM will record the DTC as a one trip fault. The DTC will only mature to a full DTC if the 
voltage rises above 16.9 volts with a engine speed greater than 2000 RPM for a least 60 seconds. 
« When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
When the monitored battery voltage rises above 16.9 volts. 


Possible Causes 


CHARGING SYSTEM OVERCHARGE CONDITION 


JUMP START OFF A 24 VOLT SYSTEM 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


z| » CHECK FOR CHARGING SYSTEM DTCS 
With the scan tool, read Engine DTCs. 
NOTE: This includes any one trip faults. 
Are there any Engine Charging System DTCs present? 
Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and perform the appropriate symptom. 
No >> Go To 2 


2: CHECK IF VOLTAGE IS GREATER THAN 16.9 VOLTS 


Start the engine and raise the engine speed to 2000 RPM. 
With the scan tool, monitor the Transmission system voltage for at least 60 seconds. 


Does the Transmission system voltage read above 16.9 volts for any period of time? 


Yes >> Go To 4 
No >> Go To 3 


3. VERIFY IF VEHICLE WAS JUMP STARTED WITH 24-VOLT SYSTEM 


Verify if the vehicle was jump started by another vehicle using a 24-volt charging system. 
Was the vehicle jump started by another vehicle using a 24-volt charging system? 


Yes >> This is the cause of the DTC. Erase the DTC and return the vehicle to the customer. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 5 
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4. CHECK BATTERY VOLTAGE 

Start the engine and raise the engine speed to 2000 RPM. 
With the scan tool, read the Transmission system voltage. 
With a voltmeter, measure the battery voltage at the battery. 
Compare the readings. 


Does the voltage readings match between the Transmission 


scan tool reading and the battery voltmeter reading? 


Yes >> Repair the charging system for an over charging condition. 
Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and 
diagnose the appropriate symptom as if the DTC is current. 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 


CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 


- NAG1 - STANDARD PROCEDURE) 


5: INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 


BATTERY: 
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BATTERY: 
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LX 


81322022 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 


AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0601-INTERNAL MEMORY CHECKSUM INVALID 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 
The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. If the 
TCM detects that the variables that dictate the vehicle application are not present a DTC will set. 
® When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
if the TCM detects that the variables that dictate the vehicle application are not present. 


Possible Causes 


CONTROLLER NOT CODED 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK IF TCM IS FLASHABLE 


NOTE: Controller is programmed with generic software and will not allow the correct vehicle Powertrain 
management. 

With the scan tool, record the vehicles controller part number. 

Select Use Controller Part Number under the Flash Tab. 

Flash the controller with the correct software. 


Were you able to update (flash) the controller successfully? 


Yes >> Test Complete. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. If the 
TCM detects that the variables that dictate the vehicle application are not present, the controller will enter Limp-in 
mode and illuminate the MIL. 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
if the TCM detects that the variables that dictate the vehicle application are not present. 


Possible Causes 


CONTROLLER NOT CODED 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


management. 

With the scan tool, record the vehicles controller part number. 
Select Use Controller Part Number under the Flash Tab. 
Flash the controller with the correct software. 


Were you able to update (flash) the controiler successfully? 


Yes >> Test Complete. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. ff no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. If the 
TCM detects an error with the controllers Random Access Memory (RAM), the controller will enter Limp-in mode 
and illuminate the MIL. 
« When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
if the TCM detects an error with the controllers Random Access Memory (RAM). 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


| « TRANSMISSION CONTROL MODULE 


View repair 


Repair 
Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. If the 
TCM detects an error with the controllers Read Only Memory (ROM), the controller will enter Limp-in mode and 
illuminate the MIL. 


« When Monitored: 
Continuously with the ignition on. 


« Set Condition: 
lf the TCM detects an error with the controllers Read Only Memory (ROM). 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


‘| » TRANSMISSION CONTROL MODULE 


View repair 


Repair 
Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. lf no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. Hf the 
TCM detects an error with the controllers processor, the controller will enter Limp-in mode and illuminate the MIL. 


« When Monitored: 
Continuously with the ignition on. 


« Set Condition: 
lf the TCM detects an error with the controllers processor. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » TRANSMISSION CONTROL MODULE 


View repair 


Repair 
Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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P0614-ECM/TCM INCOMPATIBLE 


For a complete wiring diagram Refer to Section BW 


Theory of Operation 
The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. If the 
TCM detects that the variables that dictate the vehicle application are not present a DTC will set. 


e When Monitored: 
Continuously with the ignition on. 


e Set Condition: 
If the TCM detects that the ECM software level is incompatible with the TCM software level. 


Possible Causes 


CONTROLLER(S) NOT PROPERLY CODED 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 .» CHECK IF TCM IS FLASHABLE 
With the scan tool, record the vehicles TCM and PCM/ECM part numbers. 
Verify the model year and make of both the TCM and ECM/PCM part numbers. 


Flash and program the controller(s) with the correct software that corresponds with year and make of the vehicle. 
Refer to the Service Information for proper programing procedures. 


Were you able to update (flash) the controller(s) successfully to the proper software levels? 


Yes >> Test Compiete. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - 
REMOVAL. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Sensor Supply Voltage circuit supplies a 6-volt power supply to the two input speed sensors. The Sensor Sup- 
ply Voltage circuit is constantly monitored for correct voltage between 4.8 to 7.2 volts. If the voltage does not stay 
within the 4.8 to 7.2 volt range, the appropriate DTC will set. 
e When Monitored: 
Continuously with the ignition on and no undervoltage condition exist. 
e Set Condition: 
When the monitored sensor voltage is not within specified limits drops below 4.8 volts. 


Possible Causes 


SPEED SENSOR DTCS PRESENT 


(T72) SENSOR SUPPLY VOLTAGE SHORT TO GROUND 
INTERNAL SHORT IN THE ELECTROHYDRAULIC CONTROL UNIT ASSEMBLY 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR SPEED SENSOR DTCS 
With the scan tool, check for other transmission DTCs. 


Are there any speed sensor DTCs present? 


Yes >> Refer to the Transmission category and perform the appropriate symptom(s). (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - NAG1 - DIAGNOSIS AND TESTING) 


No >> Go To 2 


2. CHECK FOR (T72) SENSOR SUPPLY VOLTAGE SHORT TO GROUND 
Turn the ignition off to the lock position. 


Disconnect the TCM C2 harness connectors. 


3 - 
— pack 2 (fr 
Measure the resistance between ground and the (172) Sensor Supply = - Ne 0} 
oe A 


Disconnect the Electrohydraulic Control Unit Assembly harness connec- = 
to. CD : <b 


Voltage circuit in the TCM harness connector. { 
is the resistance below 5.0 ohms? 


Yes >> Repair the (T72) Sensor Supply Voltage circuit for a short 


to ground 

Perform NAG1 TRANSMISSION VERIFICATION TEST. ASSEMBLY. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 7 ELECTROHYDRAULIC 
- NAGI - STANDARD PROCEDURE) ee 
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Lx 


3. CHECK FOR A SHORT IN THE ELECTOHYDRAULIC CONTROL UNIT 
Reconnect the Electrohydraulic Control Unit Assembly harness connec- 


tor. [ | 
Measure the resistance between ground and the (172) Sensor Supply ( ) {ih 
Voltage circuit in the TCM harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the Electrohydraulic Control Unit Assembly for a 
short to ground. Refer to 21- AUTOMATIC TRANSMIS- 
SION-AUTOMATIC TRANSMISSION NAG1/SERVICE 
INFORMATION for proper service procedures. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 


- NAG1 - STANDARD PROCEDURE) See 
No >> Using the schematics as a guide, check the Transmission CONTROL G2 
Control Module (TCM) terminals for corrosion, damage, or (HAG4) Y 
terminal push out. Pay particular attention to all power and = |__ manne | 


ground circuits. If no problems are found, replace the TCM 

per the Service information. (Refer to 8 - ELECTRICAL/ 

ELECTRONIC CONTROL MODULES/TRANSMISSION 

CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Sensor Supply Voltage circuit supplies a 6 volt power supply for the two input speed sensors. The Sensor 
Supply Voltage circuit is constantly monitored for correct voltage between 4.8 to 7.2 volts. If the voltage does not 
stay within the 4.8 to 7.2 volt range, the appropriate DTC will set. 
« When Monitored: 
Continuously with the ignition on and no overvoltage condition exist. 
« Set Condition: 
When the monitored sensor voltage is not within specified limits and rises above 7.2 voits. 


Possible Causes 


(772) SENSOR SUPPLY VOLTAGE CIRCUIT SHORT TO VOLTAGE 


(172) SENSOR SUPPLY VOLTAGE CIRCUIT SHORT TO OTHER CIRCUITS 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC ~ NAGi - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR SPEED SENSOR DTCS 
With the scan tool, check for other transmission DTCs. 


Are there any speed sensor and/or temperature sensor DTCs present? 


Yes >> Refer to the Transmission category and perform the appropriate symptom(s). (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - NAG1 - DIAGNOSIS AND TESTING) 


No >> Go To 2 


2. CHECK SOLENOID SUPPLY VOLTAGE ON THE SCAN TOOL 


Start the engine. 
With the scan tool, check the Transmission Solenoid Supply Voltage. 


Is the Transmission Solenoid Supply Voltage above 7.2 volts? 


Yes >> Go To 3 
No >> Go To 5 


3, CHECK (172) SENSOR SUPPLY CIRCUIT VOLTAGE 


While back probing, measure the voltage of the (172) Solenoid Supply 
Voltage circuit in the TCM harness connector. 


Does the measured voltage match the voltage reading on the 
scan tool + 0.2 volts? 


Yes >> Go To 4 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. lf no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 


CONTROL MODULE - DESCRIPTION) wobuLE- 
Perform NAG1 TRANSMISSION VERIFICATION TEST. eaiatear 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC | (NAGA) 13 


- NAG1 - STANDARD PROCEDURE) sis2e08 | 
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4. (172) SENSOR SUPPLY VOLTAGE CIRCUIT SHORT TO ANOTHER CIRCUIT 


Turn the ignition off to the lock position. 

Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Disconnect all TCM harness connectors. 

Measure the resistance between the (T72) Solenoid Supply Voltage cir- 
cuit and all other circuits in the Transmission Electrohydraulic Control 
Unit harness connector. 


Is the resistance below 5.0 ohms between the (T72) Solenoid 
Supply Voltage circuit and all other circuits in the Transmis- 

sion Electrohydraulic Control Unit Assembly harness connec- 
tor? 


Yes >> Repair the (1772) Solenoid Supply Voltage circuit for a short 
io another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 
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The conditions necessary to set this DTC are not present at this time. 


Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 


Wiggle the wires while checking for shorted and open circuits. 
Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


No >> Test Complete. 
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P0657-SOLENOID SUPPLY VOLTAGE CIRCUIT 
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For a complete wiring diagram Refer to Section 8SW 
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Theory of Operation 


The Solenoid Supply Voltage output of the Transmission Control Module (TCM) provides the voltage to the three 
shift, two pressure and TCC solenoids. The output is active whenever the system is in normal operation. If a major 
system fault is detected, this output is turned off to ensure that no solenoids are active. 
¢ When Monitored: 
When the output is active and no undervoltage condition exists. 
e Set Condition: 
When the monitored supply voltage and battery voltage differ by 3.6 volts. 


Possible Causes 


(T78) SOLENOID SUPPLY VOLTAGE CIRCUIT OPEN 


(T78) SOLENOID SUPPLY VOLTAGE CIRCUIT SHORT TO GROUND 


(T78) SOLENOID SUPPLY VOLTAGE CIRCUIT SHORT TO VOLTAGE 
(178) SOLENOID SUPPLY VOLTAGE CIRCUIT SHORT TO ANOTHER CIRCUIT 
TRANSMISSION CONTROL MODULE 


Always perform the NAGi Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . (T78) SOLENOID SUPPLY VOLTAGE CIRCUIT SHORT TO VOLTAGE 
With the scan tool, check for other transmission DTCs. 
is the DTC P1629-TCM INTERNAL - SOLENOID SUPPLY/WATCHDOG also present? 


Yes >> When both P0657-SOLENOID SUPPLY VOLTAGE CIRCUIT and P1629-TCM INTERNAL - SOLENOID 
SUPPLY/WATCHDOG DTCs set at the same time indicates that the (T78) Solenoid Supply Voltage cir- 
cuit is shorted to voltage. Repair the Solenoid Supply Voltage circuit for a short to voltage. If no short to 
voltage is present, using the schematics as a guide, check the Transmission Control Module (TCM) ter- 
minals for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found replace the TCM per the Service Information. (Refer to 8 - ELECTRI- 
CAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


Lx AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 27 - 465 


2. (T78) SOLENOID SUPPLY VOLTAGE CIRCUIT OPEN 


Turn the ignition off to the lock position. 
Disconnect the TCM C1 and C2 harness connectors. 


Disconnect the Electrohydraulic Control Unit Assembly harness connec- ( ) | 
tor. 


Measure the resistance of the (178) Solenoid Supply Voltage circuit 
between the TCM C2 harness connector and the Electrohydraulic Con- 
trol Unit Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (178) Solenoid Supply Voltage circuit for an 


open. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC ASSEMBLY. 
- NAG1 - STANDARD PROCEDURE) ELECTROHYDRAULIC 
CONTROL UNIT 
No >> Go To 3 (NAG4) 


MODULE. 
TRANSMISSION 
CONTROL C2 
Magt] 

a Sarees | 


3. (T78) SOLENOID SUPPLY VOLTAGE CIRCUIT SHORT TO GROUND 
Measure the resistance between ground and the (T78) Solenoid Supply 
Voltage circuit. 
Is the resistance below 5.0 ohms? 
Yes >> Repair the (T78) Solenoid Supply Voltage circuit for a short 
to ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 


MODULE. 
TRANSMISSION 
CONTROL C2 
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4. (178) SOLENOID SUPPLY VOLTAGE CIRCUIT SHORT TO ANOTHER CIRCUIT 


Measure the resistance between the (T78) Solenoid Supply Voltage cir- 
cult and all other circuits in the Electrohydraulic Control Unit Assembly 
harness connector. 


Is the resistance below 5.0 ohms between the (178) Solenoid 
Supply Voltage circuit and any other circuit(s) in the Electrohy- 
draulic Control Unit Assembly harness connector? 


Yes >> Repair the (T78) Solenoid Supply Voltage circuit for a short 
to another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


No >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - DESCRIPTION) 
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Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 


AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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P0710-TRANSMISSION TEMPERATURE SENSOR CIRCUIT 
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For a complete wiring diagram 


Refer to Section 8W 
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Theory of Operation 


The Electrohydraulic Control Unit Assembly of the NAG# transmission contains a temperature sensor to monitor the 
transmission oil temperature. This sensor is wired in series with the transmission Park/Neutral switch. The Trans- 
mission Control Module (TCM) expects to see a valid voltage level from the sensor when the shifter is in Reverse 
or any forward Drive position. The TCM also expects to see an open circuit condition when the shifter is in the Park 
or Neutral position. When the controller detects an open circuit when in Reverse or any forward drive position the 
DTC will set. Note: Due to a open circuit condition in Park or Neutral, the TCM substitutes the Transmission Tem- 
perature reading with Engine Temperature when in Park or Neutral 
« When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
When the TCM detects an open circuit when in Reverse or any forward drive position the DTC will set. 


Possible Causes 


SHIFT LEVER ASSEMBLY OUT OF ADJUSTMENT 
(154) TEMPERATURE SENSOR-P/N SWITCH SIGNAL CIRCUIT OPEN 
(T54) TEMPERATURE SENSOR-P/N SWITCH SIGNAL CIRCUIT SHORT TO VOLTAGE 


(154) TEMPERATURE SENSOR-P/N SWITCH SIGNAL CIRCUIT SHORT TO OTHER CIRCUITS 
(T54) TEMPERATURE SENSOR-P/N SWITCH SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT(S) 
SHIFT LEVER ASSEMBLY 

TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test . 


ile _ CHECK IF SPEED SENSOR DTCS ARE PRESENT 
With the scan tool, read Transmission DTCs. 


Are there any speed sensor DTCs present also? 
Yes >> Refer to the Transmission category and perform the appropriate symptom(s). (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - NAG1 - DIAGNOSIS AND TESTING) 
No >> Go To 2 


2. CHECK IF SHIFT LEVER ASSEMBLY SHIFT CABLE IS OUT OF ADJUSTMENT 


Check the Shift Lever Assembly shift c cable for proper adjustment. Refer to 21- AUTOMATIC TRANSMISSION- AU- 
TOMATIC TRANSMISSION NAG1/SERVICE INFORMATION for the proper service procedures. 


Is the Shift Lever Assembly shift cable properly adjusted? 
Yes >> Go To 3 


No >> Adjust the Shift Lever Assembly shift cable per the Service Information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1/GEAR SHIFT CABLE - ADJUSTMENTS) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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o% CHECK IF ENGINE STARTS IN PART OR NEUTRAL 


Attempt to start the engine in Park or Neutral. 


Does the engine start in either Park or Neutral? 


Yes >> Go To 4 
No >> GoTo 5 


4. TRANSMISSION TEMPERATURE SENSOR- P/N SWITCH 


Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 
Place the gear selector in Drive. 


Measure the resistance of the Transmission Temperature Sensor 
between the (T54}) Temperature Sensor-P/N Switch Signal circuit and 
the (T13) Sensor Ground circuit in the TCM C2 harness connector. 


Is the resistance between 500 to 2500 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - DESCRIPTION) | 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (|_ 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Electrohydraulic Control Unit Assembly and Transmission 
Temperature Sensor-P/N Switch pins and connector terminals for corrosion, damage, or terminal push 
out. If no problems are found, replace the Transmission Temperature Sensor-P/N Switch. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAGI/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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CONTROL C2 
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5. CHECK THE TRANSMISSION TEMPERATURE SE SENSOR- P/N SWITCH 


Turn the ignition off to the lock position. 

Reconnect the TCM C2 harness connector. 

Disconnect the Electrohydraulic Control Unit Assembly harness connector. 

NOTE: This procedure may set various DTCs to multiple modules connected to the CAN bus. Disregard and 
erase any DTCs that may set after completion of this procedure. 

With the Shift Lever in the Park position, attempt to start the engine. 


Does the engine start? 
Yes >> Replace the Transmission Temperature Sensor-P/N Switch. (Refer to 21 - TRANSMISSION/TRANS- 
AXLE/AUTOMATIC - NAG1/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 6 
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6. CHECK IF THE (154) TEMPERATURE SENSOR-P/N SWITCH SIGNAL CIRCUIT IS SHORTED TO GROUND 


Turn the ignition off to the lock position. 
Reconnect the Electrohydraulic Control Unit Assembly harness connec- ese 
tor. ic ) 5} 
Disconnect the TCM Ci and C2 harness connectors. 1) 3 

Measure the resistance between ground and the (154) Temperature = Co) 
Sensor-P/N Switch Signal circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (154) Temperature Sensor-P/N Switch Signal 
circuit for a short to ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 


- NAG1 - STANDARD PROCEDURE) MODULE- 
aes crete 


{WAG1) Bisse tae 


ve CHECK IF (154) TEMPERATURE SENSOR-P/N SWITCH SIGNAL CIRCUIT IS SHORTED TO ANOTHER 
CIRCUIT(S) 

Measure the resistance between the (T54) Temperature Sensor-P/N 

Switch Signal circuit and all other circuits in the TCM C1 and C2 har- 

ness connectors. 


Is the resistance below 5.0 ohms between the (154) Tempera- 
ture Sensor-P/N Switch Signal circuit and any other circuit(s)? 


Yes >> Repair the (154) Temperature Sensor-P/N Switch Signal 
circuit for a short to another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 30 
- NAG1 - STANDARD PROCEDURE) i 


No >> Using the schematics as a guide, check the Transmission 


iis oe ee aL we a a 
NOOO MOCO 


Control Module (TCM) terminals for corrosion, damage, or Sean amineicn 
terminal push out. Pay particular attention to all power and CONTROL C1 
ground circuits. lf no problems are found, replace the TCM (WAG) 


per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Electrohydraulic Control Unit Assembly of the NAG1 transmission contains a temperature sensor to monitor the 
transmission oil temperature. This sensor is wired in series with the transmission Park/Neutral switch. The Trans- 
mission Control! Module (TCM) expects to see a valid voltage level from the sensor when the shifter is in Reverse 
or any forward Drive position. The TCM also expects to see an open circuit condition when the shifter is in the Park 
or Neutral position. When the controller detects an open circuit when in Reverse or any forward drive position the 
DTC will set. Note: The TCM substitutes the Transmission Temperature reading with Engine Temperature due to a 
open circuit condition in Park or Neutral. 


e When Monitored: 
Continuously with the ignition on. 


e Set Condition: 
When the TCM detects the Temperature sensor input is below 0.5 volts. 


Possible Causes 


(154) TEMPERATURE SENSOR-P/N SWITCH SIGNAL CIRCUIT SHORT TO GROUND 


(T54) TEMPERATURE SENSOR-P/N SWITCH SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 
TRANSMISSION TEMPERATURE SENSOR-P/N SWITCH 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR SHIFT LEVER ASSEMBLY DTCS 
With the scan tool, check for Shift Lever Assembly DTCs. 
Are there any Shift Lever Assembly DTCs present? 


Yes >> Refer to Shift Lever Assembly symptom list and perform the appropriate symptom. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - DIAGNOSIS AND TESTING) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


Zi CHECK THE SHIFT LEVER ASSEMBLY CABLE FOR PROPER ADJUSTMENT 


Check the Shift Lever Assembly Cable for proper adjustment. Refer to 21- AUTOMATIC TRANSMISSION-AUTO- 
MATIC TRANSMISSION NAG1/SERVICE INFORMATION for the appropriate service procedure. 


is the Shift Lever Assembly Cable for properly adjusted? 
Yes >> GoTo3 


No >> Adjust the Shift Lever Assembly Cable per the Service Information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1/GEAR SHIFT CABLE - ADJUSTMENTS) 
Perform NAGi TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 


Measure the resistance between ground and the (154) Temperature 
Sensor-P/N Switch Signal circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (154) Temperature Sensor-P/N Switch Signal 
circuit for a short to ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 
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4. CHECK THE (154) TEMPERATURE SENSOR-P/N SWITCH SIGNAL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 


Disconnect the TCM C1 harness connector. os 
Disconnect the Transmission Electrohydraulic Control! Unit Assembly 
harness connector. 

Measure the resistance between the (154) Temperature Sensor-P/N 
Switch Signal circuit and all other circuits in the TCM C1 and C2 har- 
ness connectors. 


is the resistance below 5.0 ohms between the (T54) Tempera- 
ture Sensor-P/N Switch Signal circuit and any other circuit(s)? 


Yes >> Repair the (154) Temperature Sensor-P/N Switch Signal : aback a ce 
circuit for a short to another circuit(s). " 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC ec hioh ee 
- NAG1 - STANDARD PROCEDURE) CONTROL C1 


No >> Using the schematics as a guide, check the Transmission eae 


Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. nettle 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC ecunab cl 


- NAG? - STANDARD PROCEDURE) (MAGI) Haseese 


21-474 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS LX 
P0714-TRANSMISSION TEMPERATURE SENSOR INTERMITTENT 
— 
AUN-START F941 [mart Ad 
a at 1 peWER 
a ‘ ’ ” j DISTRIBUTION 
Saag CENTER 
| TRANSMISSION | 
| { 
| i 87a” | 
| al | 
| | x 
{ io 
| | PKAL 
| Seige ee Sr ees a ee ee, ee ae "| ASSEMBLY- 
| ELECTROHYDRAULIC 
| | Be ed | CONTROL 
| : : | | | unit 
| BA | TRANSMISSION | 
0 | TEMPERATURE l 
| | | SENSOR 
Ean Ticmdasaie calla; acuminate oe ee tare Re Sh 
2914 £942 7 3 1 2 4 
mi ‘ 
BKIGY ade 
| im THe mm 1" 154 
6302 ap Fru 2 20 20 20 20 
rt L YLdDB YL YLOR DGAT DGAR 
7 t £200 26 t 0203 
| 
F942 
18 
PRK 
29 ei ACE 9 hea 3 Ae2 BAG u hee 
r~ “Fuseo SENSOR INPUT INPUT SENSOR TEMPERATURE-PN | MODULE 
| TRANSMISSION SUPPLY SPEED 1 SPEED 2 GROUND SIGNAL De ca 
RELAY VOLTAGE {N2) SIGNAL (N3) SIGNAL 
| output : 
Wee dost iy eae eae Nae eh ge ee fee eee at esa ete) 
yer 
7910 
{8 
BK/TN 
J 
@ G202 
fee me he ee Foe Fa ee oe 
ooo tooo. 
MODULE. 
Hook vBRAOLik TRANSMISSION prvlneebets 
ELECTRON YoRAL SOITRBE ET TRAN SHISSION 
co Wat) CONTROL C2 
(NAGT} iNAGI) 


For a complete wiring diagram Refer to Section 8W 


eiacaisa 


LX AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 475 


Theory of Operation 


The Electrohydraulic Control Unit Assembly of the NAGi transmission contains a temperature sensor to monitor the 
transmission oil temperature. This sensor is wired in series with the transmission Park/Neutral switch. The Trans- 
mission Control Module (TCM) expects to see a valid voltage level from the sensor when the shifter is in Reverse 
or any forward Drive position. The TCM also expects to see an open circuit condition when the shifter is in the Park 
or Neutral position. When the controller detects an open circuit when in Reverse or any forward drive position the 
DTC will set. Note: The TCM substitutes the Transmission Temperature reading with Engine Temperature due to a 
open circuit condition in Park or Neutral. 
« When Monitored: 
Continuously with the ignition on and the Transmission Temperature below 170 °C (338 °F). 
e Set Condition: 
When the TCM detects the Temperature sensor input changes more than 10 °C (18 °F) between each 20 
msSec sensor read. 


Possible Causes 


WIRING AND CONNECTORS 


TRANSMISSION TEMPERATURE SENSOR - P/N SWITCH 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK WIRING AND CONNECTORS 

ignition on, engine not running. 

With the scan tool, monitor the Transmission Temperature. 
Apply the parking brake. 

With the brakes firmly applied, place the gear selector in Drive. 
While monitoring the scan tool, wiggle the wires and connectors from the TCM to the Electrohydraulic Control Unit. 


Did the transmission temperature fluctuate while wiggling the wires? 


Yes >> Repair the wiring and/or connectors as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF DTC RESETS 
Replace the Transmission Temperature Sensor - P/N Switch. Refer to 21- AUTOMATIC TRANSMISSION-AUTO- 
MATIC TRANSMISSION NAG1/SERVICE INFORMATION for proper service procedure. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - STANDARD PROCEDURE) 


With the scan tool, read Transmission DTCs. 
Did DTC P0714 reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Input Speed Sensor 1 (N2) is one of two hall effect speed sensors that are used by the Transmission Control 
Module (TCM) to calculate the transmissions turbine speed. Since the turbine speed could not be measured directly, 
two of the drive elements are measured. Two input speed sensors are required because both elements are not 
active in all gears. 
e When Monitored: 
Engine speed greater than 450 RPM with none of the following DTCs present: engine speed, TCM undervolt- 
age, output speed sensor, and/or rear wheel speed DTCs. Also required are all wheel speeds above 250 RPM 
and no wheel slip detected (signal from the ABS system). 
e Set Condition: 
If the Input Speed Sensor 1 (N2) signal is equal to 0 RPM. 


Possible Causes 


170) INPUT SPEED SENSOR 1 (N2) SIGNAL CIRCUIT OPEN 
170) SPEED SENSOR 1 (N2) SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 
T13} SENSOR GROUND CIRCUIT OPEN 


T13) SENSOR GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 
T70) SPEED SENSOR 1 (N2) SIGNAL CIRCUIT SHORT TO GROUND 
(T13) SENSOR GROUND CIRCUIT SHORT TO GROUND 

SPEED SENSOR 1 (N2) 

TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK IF DTC 1S CURRENT 


NOTE: The Transmission Control Module stores under Environmental Data the transmission operating con- 
ditions when the DTC was set. Before erasure of any DTC, record all information pertaining to the DTC, 
even if there is more than one DTC stored. 
With the scan tool, erase transmission DTCs. 
Using the Environmental Data previously recorded, drive the vehicle and try to duplicate the conditions in which the 
DTC originally set. 

Does the DTC reset? 


Yes >> Go To 2 
No >> Go To 10 
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2: CHECK THE (172) SENSOR SUPPLY VOLTAGE CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Disconnect the Electrohydraulic Control Unit Assembly harness connec- 
tor. 

NOTE: Check connectors - Clean/repair as necessary. 

Measure the resistance of the (172) Sensor Supply Voltage circuit from 
the TCM C2 harness connector to the Electrohydraulic Control Unit 
Assembly harness connector. 


is the resistance above 5.0 ohms? 


Yes >> Repair the (172) Sensor Supply Voltage circuit for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. : ASSEMBLY. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC uae 
- NAG1 - STANDARD PROCEDURE) (HAG?) 


No >> Go To 3 


MODULE. 
TRANSMISSION 
CONTROL 62 

(HAG) cd 


Btssagts 


Baa 


3. CHECK THE (T70) INPUT SPEED SENSOR 1 (N2) SIGNAL CIRCUIT FOR AN OPEN 


Measure the resistance of the (T70) Input Speed Sensor 1 (N2) Signal 
circuit from the TCM C2 harness connector to the Electrohydraulic Con- 
trol Unit Assembly harness connector. 


is the resistance above 5.0 ohms? 


Yes >> Repair the (T70) Input Speed Sensor 1 (N2) Signal circuit 
for an open. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 


MODULE. 
TRANSMISSION 
CONTROL C2 


ASSEMBLY- 
ELECTRON YDRAULIC 
CONTROL UNIT 
(HAG) 


Bias abla 
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4. CHECK THE (113) SENSOR GROUND CIRCUIT FOR AN OPEN 


21 - 479 


Measure the resistance of the (T13) Sensor Ground circuit from the 
TCM C2 harness connector to the Electrohydraulic Control Unit Assem- 
bly harness connector. 


Is the resistance above 5.0 ohms? 
Yes >> Repair the (T13) Sensor Ground circuit for an open. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAGI - STANDARD PROCEDURE) 


No >> Go To 5 


MODULE: 
TRANSMISSION 
CONTROL 62 
(WaGt) 


ASSEMBLY: 
ELECTROHYORAULIC 12 

CONTROL UMIT 
(MAG) 


Gi asases 


5: CHECK THE (T70) INPUT SPEED SENSOR 1 (N2) SIGNAL CIRCUIT FOR A SHORT TO ANOTHER 


CIRCUIT(S) 


Measure the resistance of the (T70) Input Speed Sensor 1 (N2) Signal 
circuit to all the other circuits in the Electrohydraulic Control Unit 
Assembly harness connector. 


Is the resistance below 5.0 ohms between the (T70) Input 
Speed Sensor 1 (N2) Signal circuit and any other circuit(s) in 
the Electrohydraulic Control Unit Assembly harness connector? 


Yes >> Repair the (T70) Input Speed Sensor 1 (N2) Signal circuit 
for a short to another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 6 


ASSEMBLY- 
ELECTROHYDRAULIC 
CONTROL UNIT 
(WAGS) 


01333638 


al 
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6. CHECK THE (170) INPUT SPEED SENSOR 17 (N2) SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (170) Input Speed 
Sensor 1 (N2) Signal circuit. 


a> 


‘© 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (170) Input Speed Sensor 1 (N2) Signal circuit 
for a short to ground. 
Perform NAG1 TRANSMISSION. VERIFICATION. TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
~ NAG1 - STANDARD PROCEDURE) 


No >> Go To 7 


ASSEMBLY- 
ELECTROHYORAULIC 
CONTROL UNIT 
(wAG4] 


MODULE. 
TRANSMISSION 2 
CONTROL 62 

(HAGT] 


eisgdiad 


f; CHECK THE (T13) SENSOR GROUND CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT(S) 


Measure the resistance between the (T13) Sensor Ground circuit to all 
the other circuits in the Electrohydraulic Control Unit Assembly harness 


— = sod 


connector. 
Is the resistance below 5.0 ohms between the (T13) Sensor 
Ground circuit and any other circuit(s) in the Electrohydraulic 
Control Unit Assembly harness connector. 


Yes >> Repair the (T13) Sensor Ground circuit for a short to 
another circuit(s) io BLACK 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 8 


ASSEMBLY. 
ELECTROWYDRAULIC 12 
CONTROL UNIT 
(NAG4] 


8159058 
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8. CHECK THE (T13) SENSOR GROUND CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T13) Sensor Ground 
circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (713) Sensor Ground circuit for a short to 
ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 9 


9, CHECK THE INPUT SPEED SENSOR 1 (N2) SIGNAL 


BLACK 
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ASSEMBLY. 
ELECTROHYDRAULIC 12 
CONTROL UNIT 
(MAGI) | 


MODULE. 
TRANSMISSION 
CONTROL C2 
(WAG) 


Bab asoo 


Reconnect the Electrohydraulic Control Unit Assembly harness connec- 
tor. 

Using a Lab Scope, backprobe the (T70) Input Speed Sensor 1 (N2) 
Signal circuit at the TCM C2 harness connector. 


WARNING: Properly support the vehicle. 
Raise all drive wheels off the ground. 
Start the engine. 


WARNING: To avoid personal injury or death, keep hands and feet 
clear of rotating wheels. 

Place gear selector in drive and increase vehicle speed to engage 2nd 
gear. 

Compare the scope pattern on the Lab Scope with a typical 5-volt 
square wave pattern. 


is the scope pattern comparable to the typical 5-volt square 
wave signal scope pattern? 


HODULE. 
TRANSMISSION 
CONTROL C2 
(wags) 


etdad dee 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 


AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Replace ihe Input Speed Sensor 1 (N2) per the Service Information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 


AUTOMATIC - NAG? - STANDARD PROCEDURE) 
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1 0. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not 5 VOLT SQUARE WAVE - TYPICAL PATTERN 
present at this time. 

Using the schematics as a guide, inspect the wiring and 
connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open 
circuits. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICA- ‘ 
TION TEST. (Refer to 21 - TRANSMIS- | 
SION/TRANSAXLE/AUTOMATIC - NAGI - ; 
STANDARD PROCEDURE) 


No >> Test Complete. 


80e3af9o 
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For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) constantly calculates the transmission ratio based on the input speed sen- 
sor 1 and 2 (N2-N&) signals and the calculated output shaft speed. The intent of this diagnostic is to detect if the 
transmission is trying to mechanically shift into a different gear than the TCM intends. 
NOTE: The transmission contro! module is programmed to immediately place the transmission into neutral 
if P0730 or P1731 codes are set. These codes indicate that the transmission experienced an unknown or 
incorrect gear ratio. Placing the transmission in neutral prevents potential catastrophic failure. When this 
occurs, the transmission will remain in neutral until the vehicle slows to 29 Km/h (18 mph). 
e When Monitored: 
Engine rpm greater than 450 rpm, no N2 - N3 input speed sensor errors present, no gear selector lever errors 
present, no ABS system errors, and vehicle speed above 10 Km/h (6 mph). 
« Set Condition: 
No shifting operation and actual gear differs from the target gear. No shifting operation - actual (calculated) 
gear differs from the target (expected) gear, no plausible gear is calculated, actual (calculated) turbine speed 
is greater than 300 rpm or calculated transmission ratio is above threshold. During an Upshift - actual (calcu- 
lated) gear is less than target (expected) gear. During Downshift - actual (calculated) gear is greater than tar- 
get (expected) gear. 


Possible Causes 


LOW FLUID LEVEL 
ABS DTCS PRESENT 


TRANSMISSION SOLENOID, SPEED SENSOR AND/OR OTHER ELECTRICAL RELATED DTCS PRESENT 
INTERMITTENT STICKING VALVE IN THE VALVE BODY 

INTERNAL TRANSMISSION PROBLEM 

TRANSMISSION CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC ~- NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK IF ABS DTCS ARE PRESENT 
With the scan tool, check for ABS DTCs. 
Are there any ABS DTCs present? 
Yes >> Refer to 5 - BRAKES - ELECTRICAL DIAGNOSTICS category and perform the appropriate symptom(s). 
No >> Go to 2 


2. CHECK IF TRANSMISSION SOLENOID DTCS ARE PRESENT 
With the scan tool, check for other transmission DTCs. 


Are there any transmission solenoid, speed sensor and/or any other transmission electrical related 
DTCs present? 


Yes >> Refer to the symptom list and perform the appropriate symptom(s). 
No >> Go to 3 
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3. CHECK TRANSMISSION FLUID LEVEL 


NOTE: Low fluid level can be the cause of many transmission problems. Visually inspect the transmission 
and cooler lines for leakage and repair as necessary and adjust the fluid level per the Service information. 
If no visual leaks are observed and the vehicle has obtained over 1610 km (1000 miles) from either new or 
transmission service, a fluid level check is unnecessary. 
Check the transmission fluid level and condition per the Service Information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAGI/FILTER - STANDARD PROCEDURE) 

Is the fluid level and condition correct? 


Ves >> Go to 4 


No >> Correct the fluid level per the Service Information 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG - STANDARD PROCEDURE) 


4. CHECK ENVIRONMENTAL DATA 
With the scan tool, check environmental data for P1731. 


Did the environmental data show the code setting during a 3-4 upshift or 4-3 downshift? 


Ves >> 


NOTE: Debris may enter through the venis in the top of the valvebody. The debris can be a very small sliver 
that is visibly unnoticable unless flushing onto a fine filter paper. The debris has the potential to stick the 
3-4 Shift Pressure or 3-4 Holding valves. If either valve is stuck during a 3-4 upshift or 4-3 downshift, a shift 
flare, bump shift, harsh shift, or neutraling out will occur. 
Flush and clean the Valve Body per the Service Information. Pay particular attention to the 3-4 shift 
pressure and 3-4 holding valve. Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1/ 
ELECTROHYDRAULIC UNIT - CLEANING. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go to 5 


5. CHECK FOR INTERNAL TRANSMISSION PROBLEM 


Check for an internal Transmission mechanical problem(s). 
Remove the Transmission Oil Pan and inspect for excessive debris or a plugged Transmission Oil Filter. Refer to 21 
- TRANSMISSION/AUTOMATIC - NAGI/FILTER - STANDARD PROCEDURE. 

Inspect the valve body for foreign material, starting with the four valves associated with the shift described in the 
environmental data (shift pressure, holding, overlap, command), and continue on to the other valves. 

This DTC is usually set due to an internal transmission problem such as but not limited to: stuck solenoid valve 
and/or contamination in the valve body, broken springs, leaking clutch seals, dislodged or broken snap ring etc. 
Inspect the internal transmission, Refer to 21- AUTOMATIC TRANSMISSION - AUTOMATIC TRANSMISSION 
NAG1/SERVICE INFORMATION for the appropriate service procedure(s) and other possible causes. 


Were there any problems found? 


Yes >> Repair as necessary per the Service Information. 


Perform NAG? TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> If no internal transmission mechanical problems are found, using the schematics as a guide, check the 
Transmission Control Module (TCM) pins, terminals, and connectors for corrosion, damage, or terminal 
push out. Pay particular attention to all power and ground circuits. If no problems are found, replace and 
program the TCM per the Service Information. Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/TRANSMISSION CONTROL MODULE for the appropriate service procedure 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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P0731-GEAR RATIO ERROR IN 1ST 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) constantly calculates the transmission ratio based on the input speed sen- 
sor 1 and 2 (N2-N3) signals and the calculated output shaft speed. The intent of this diagnostic is to detect if the 
transmission is slipping or an invalid gear ratio is present. 
e When Monitored: 
Engine rpm greater than 450 rom, no N2 - N3 input speed sensor errors present, no gear selector lever errors 
present, no ABS system errors, and vehicle speed above 10 Km/h (6 mph). 
e Set Condition: 
No shifting operation and actual gear is not the target gear. No shifting operation - actual (calculated) gear is 
less than target (expected) gear, no plausible gear is calculated, actual (calculated) turbine speed is greater 
than 300 rpm or calculated transmission ratio is above threshold. During an Upshift - actual (calculated) gear 
is less than target (expected) gear. During Downshift - actual (calculated) gear is greater than target (expected) 
gear. 


Possible Causes 


PINION FACTOR IS NOT PROPERLY PROGRAMMED 


LOW TRANSMISSION FLUID 
OTHER TRANSMISSION DTCS PRESENT 
INTERNAL TRANSMISSION FAILURE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK IF THE PINION FACTOR IS PROGRAMMED 


NOTE: If the Pinion Factor is not properly programmed, a Gear Ratio DTC may set. 
Was the Pinion Factor properly programmed for the actual tire size and axle ratio of the vehicle? 
Yes >> Go to 2 


No >> With the scan tool, properly program the Pinion Factor in the FCM. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


2. CHECK FOR OTHER TRANSMISSION DTCS 


Are there any solenoid and/or solenoid supply voltage DTCs present? 


Yes >> Refer to the symptom list and perform the appropriate symptom(s). 
No >> Goto 3 
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and cooler lines for leakage and repair as necessary and adjust the fluid level per the Service Information. 
If no visuai leaks are observed and the vehicle has obtained over 1610 km (1000 miles) from either new or 
transmission service, a fluid level check is unnecessary. 

Check the transmission fluid level and condition per the Service Information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAGI/FILTER - STANDARD PROCEDURE) 


Is the fluid level correct? 


Yes >> Go to 4 


No >> Properly adjust the fluid level per the Service Information. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


4. CHECK IF DTC IS CURRENT 
With the scan tool, record the Environmental Data and erase Transmission DTCs. 


NOTE: If the TCM detects and stores a DTC, the TCM also stores the vehicles operating conditions under 
which the DTC originally set and is located in scan tool under Environmental Data. Before erasing any 
stored DTCs, record any available data to assist in duplicating the conditions in which the DTC originally 
set. 

Using the Environmental Data recorded earlier, test drive the vehicle while trying to duplicate the conditions in which 
the DTC originally set. 


Did the DTC P0731-GEAR RATIO ERROR IN 1ST reset? 
Yes >> Repair internal transmission as necessary. Pay particular attention to components related to the refer- 
enced DTC. Refer to the Service Information for proper repair procedures. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAGi - STANDARD PROCEDURE) 


No >> Go to 5 


5, INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0732-GEAR RATIO ERROR IN 2ND 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) constantly calculates the transmission ratio based on the input speed sen- 
sor 1 and 2 (N2-N3) signals and the calculated output shaft speed. The intent of this diagnostic is to detect if the 
transmission is slipping or an invalid gear ratio is present. 
« When Monitored: 
Engine rpm greater than 450 rpm, no N2 - N3 input speed sensor errors present, no gear selector lever errors 
present, no ABS system errors, and vehicle speed above 10 Km/h (6 mph). 
« Set Condition: 
No shifting operation and actual gear is not the target gear. No shifting operation - actual (calculated) gear is 
less than target (expected) gear, no plausible gear is calculated, actual (calculated) turbine speed is greater 
than 300 rpm or calculated transmission ratio is above threshold. During an Upshift - actual (calculated) gear 
is less than target (expected) gear. During Downshift - actual (calculated) gear is greater than target (expected) 
gear. 


Possible Causes 


LOW TRANSMISSION FLUID 
OTHER TRANSMISSION DTCS PRESENT 
INTERNAL TRANSMISSION FAILURE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 


SION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


NOTE: If the Pinion Factor is not properly programmed, a Gear Ratio DTC may set. 
Was the Pinion Factor properly programmed for the actual tire size and axle ratio of the vehicle? 


Yes >> Go to 2 


No >> With the scan tool, properly program the Pinion Factor in the FCM. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


2. CHECK FOR OTHER TRANSMISSION DTCS 


With the scan tool, check transmission DTCs. 
Are there any solenoid and/or solenoid supply voltage DTCs present? 


Yes >> Refer to the symptom list and perform the appropriate symptom(s). 
No >> Go to 3 


21-488 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS ————__—_——__ LX 


3: CHECK TRANSMISSION FLUID LEVEL 


NOTE: Low fluid level can be the cause of many transmission problems. Visually inspect the transmission 
and cooler lines for leakage and repair as necessary and adjust the fluid level per the Service Information. 
lf no visual leaks are observed and the vehicle has obtained over 1610 km (1000 miles) from either new or 
transmission service, a fluid level check is unnecessary. 

Check the transmission fluid level and condition per the Service Information. Refer to 21 - TRANSMISSION/TRANS- 
AXLE/AUTOMATIC - NAG1/FILTER - STANDARD PROCEDURE. 


Is the fluid level correct? 


Yes >> Go to 4 


No >> Properly adjust the fluid level per the Service Information. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


NOTE: If the TCM detects and stores a DTC, the TCM also stores the vehicles operating conditions under 
which the DTC originally set and is located in scan tool under Environmental Data. Before erasing any 
stored DTCs, record any available data to assist in duplicating the conditions in which the DTC originally 
set. 

Using the Environmental Data recorded earlier, test drive the vehicle while trying to duplicate the conditions in which 
the DTC originally set. 


Did the DTC P0732-GEAR RATIO ERROR IN 2ND reset? 
Yes >> Repair internal transmission as necessary. Pay particular attention to components related to the refer- 


enced DTC. Refer to the Service Information for proper repair procedures. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go to 5 


5. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0733-GEAR RATIO ERROR IN 3RD 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) constantly calculates the transmission ratio based on the input speed sen- 
sor 1 and 2 (N2-N3) signals and the calculated output shaft speed. The intent of this diagnostic is to detect if the 
transmission is slipping or an invalid gear ratio is present. 
« When Monitored: 
Engine rpm greater than 450 rpm, no N2 - N3 input speed sensor errors present, no gear selector lever errors 
present, no ABS system errors, and vehicle speed above 16 Km/h (6 mph). 
« Set Condition: 
No shifting operation and actual gear is not the target gear. No shifting operation - actual (calculated) gear is 
less than target (expected) gear, no plausible gear is calculated, actual (calculated) turbine speed is greater 
than 300 rpm or calculated transmission ratio is above threshold. During an Upshift - actual (calculated) gear 
is less than target (expected) gear. During Downshift - actual (calculated) gear is greater than target (expected) 
gear. 


Possible Causes 


OTHER TRANSMISSION DTCS PRESENT 
INTERNAL TRANSMISSION FAILURE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR OTHER TRANSMISSION DTCS 
With the scan tool, check transmission DTCs. 


Are there any solenoid and/or solenoid supply voltage DTCs present? 


Yes >> Refer to the symptom list and perform the appropriate syrnptom(s). 
No >> Go to 2 


2. CHECK FOR OTHER GEAR RATIO DTCS 


With the scan tool, check transmission DTCs. 
Is the DTC P0730 and/or P1731 gear ratio DTC also present? 


Yes >> Refer to the symptom list and perform the appropriate symptom(s). 
No >> Goto 3 


3; CHECK TRANSMISSION FLUID LEVEL 


NOTE: Low fluid level can be the cause of many transmission problems. Visually inspect the transmission 
and cooler lines for leakage and repair as necessary and adjust the fluid level per the Service Information. 
if no visual leaks are observed and the vehicle has obtained over 1610 km (1000 miles) from either new or 
transmission service, a fluid level check is unnecessary. 

Check the transmission fluid level and condition per the Service Information. Refer to 21 - TRANSMISSION/TRANS- 
AXLE/AUTOMATIC - NAGI/FILTER - STANDARD PROCEDURE. 


Is the fluid level correct? 


Yes >> Go to 4 


No >> Properly adjust the fluid level per the Service Information. 


Perform NAGi TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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4. CHECK IF THE DTC IS CURRENT 
With the scan tool, record the Environmental Data and erase Transmission DTCs. 


NOTE: ff the TCM detects and stores a DTC, the TCM also stores the vehicies operating conditions under 
which the DTC originally set and is located in scan tool under Environmental Data. Before erasing any 
stored DTCs, record any available data to assist in duplicating the conditions in which the DTC originally 
set. 

Using the Environmental Data recorded earlier, test drive the vehicle while trying to duplicate the conditions in which 
the DTC originally set. 


Did the DTC P0733-GEAR RATIO ERROR IN 3RAD reset? 
Yes >> Repair internal transmission as necessary. Pay particular attention to components related to the refer- 
enced DTC. Refer to the Service information for proper repair procedures. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Goto 5 


5: INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0734-GEAR RATIO ERROR IN 4TH 


For a complete wiring diagram Refer to Section BW 


Theory of Operation 


The Transmission Control Module (TCM) constantly calculates the transmission ratio based on the input speed sen- 
sor 1 and 2 (N2-N3) signals and the calculated output shaft speed. The intent of this diagnostic is to detect if the 
transmission is slipping or an invalid gear ratio is present. 
« When Monitored: 
Engine rpm greater than 450 rpm, no N2 - N3 input speed sensor errors present, no gear selector lever errors 
present, no ABS system errors, and vehicle speed above 10 Km/h (6 mph). 
® Set Condition: 
No shifting operation and actual gear is not the target gear. No shifting operation - actual (calculated) gear is 
less than target (expected) gear, no plausible gear is calculated, actual (calculated) turbine speed is greater 
than 300 rom or calculated transmission ratio is above threshold. During an Upshift - actual (calculated) gear 
is less than target (expected) gear. During Downshift - actual (calculated) gear is greater than target (expected) 
gear. 


Possible Causes 


LOW TRANSMISSION FLUID 


OTHER TRANSMISSION DTCS PRESENT 
INTERNAL TRANSMISSION FAILURE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR OTHER TRANSMISSION DTCS 
With the scan tool, check transmission DTCs. 


Are there any solenoid and/or solenoid supply voltage DTCs present? 


Yes >> Refer to the symptom list and perform the appropriate symptom. 
No >> Go to 2 


2. CHECK FOR OTHER GEAR RATIO DTCS 
With the scan tool, check transmission DTCs. 
is the DTC P0730 and/or P1731 gear ratio DTC also present? 


Yes >> Refer to the symptom list and perform the appropriate symptom(s). 
No >> Go to 3 


3. CHECK TRANSMISSION FLUID LEVEL 


NOTE: Low fluid level can be the cause of many transmission problems. Visually inspect the transmission 
and cooler lines for leakage and repair as necessary and adjust the fluid level per the Service Information. 
If no visual leaks are observed and the vehicle has obtained over 1610 km (1000 miles) from either new or 
transmission service, a fluid level check is unnecessary. 

Check the transmission fluid level and condition per the Service Information. Refer to 21 - TRANSMISSION/TRANS- 
AXLE/AUTOMATIC - NAG1/FILTER - STANDARD PROCEDURE. 


is the fluid level correct? 


Yes >> Go to 4 


No >> Properly adjust the fluid level per the Service Information. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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NOTE: If the TCM detects and stores a DTC, the TCM also stores the vehicles operating conditions under 
which the DTC originally set and is located in scan tool under Environmental Data. Before erasing any 
stored DTCs, record any available data to assist in duplicating the conditions in which the DTC originally 
set. 

Using the Environmental Data recorded earlier, test drive the vehicle while trying to duplicate the conditions in which 
the DTC originally set. 


Did the DTC P0734-GEAR RATIO ERROR IN 4TH reset? 
Yes >> Repair internal transmission as necessary. Pay particular attention to components related to the refer- 
enced DTC. Refer to the Service Information for proper repair procedures. 
Perform NAGi TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
No >> Go to 5 


5; INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0735-GEAR RATIO ERROR IN 5TH 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) constantly calculates the transmission ratio based on the input speed sen- 
sor 1 and 2 (N2-N3) signals and the calculated output shaft speed. The intent of this diagnostic is to detect if the 
transmission is slipping or an invalid gear ratio is present. 
e When Monitored: 
Engine rom greater than 450 rpm, no N2 - N3 input speed sensor errors present, no gear selector lever errors 
present, no ABS system errors, and vehicle speed above 10 Km/h (6 mph). 
* Set Condition: 
No shifting operation and actual gear is not the target gear. No shifting operation - actual (calculated) gear is 
less than target (expected) gear, no plausible gear is calculated, actual (calculated) turbine speed is greater 
than 300 rpm or calculated transmission ratio is above threshold. During an Upshift - actual (calculated) gear 
is less than target (expected) gear. During Downshift - actual (calculated) gear is greater than target (expected) 
gear. 


Possible Causes 


OTHER TRANSMISSION DTCS PRESENT 
INTERNAL TRANSMISSION FAILURE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR OTHER TRANSMISSION DTCS 
With the scan tool, check transmission DTCs. 


Are there any solenoid and/or solenoid supply voltage DTCs present? 


Yes >> Refer to the symptom list and perform the appropriate symptom(s). 
No >> Go to 2 


2. CHECK TRANSMISSION FLUID LEVEL 


NOTE: Low fluid level can be the cause of many transmission problems. Visually inspect the transmission 
and cooler lines for leakage and repair as necessary and adjust the fluid fevel per the Service Information. 
if no visual leaks are observed and the vehicle has obtained over 1610 km (1000 miles) from either new or 
transmission service, a fluid level check is unnecessary. 

Check the transmission fluid level and condition per the Service Information. Refer to 21 - TRANSMISSION/TRANS- 
AXLE/AUTOMATIC - NAG1/FILTER - STANDARD PROCEDURE. 


Is the fluid level correct? 
Yes >> Go to 3 


No >> Properly adjust the fluid level per the Service Information. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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3. CHECK IF DTC IS CURRENT 
With the scan tool, record the Environmental Data and erase Transmission DTCs. 


NOTE: If the TCM detects and stores a DTC, the TCM also stores the vehicles operating conditions under 
which the DTC originally set and is located in scan tool under Environmental Data. Before erasing any 
stored DTCs, record any available data to assist in duplicating the conditions in which the DTC originally 
set. 

Using the Environmental Data recorded earlier, test drive the vehicle while trying to duplicate the conditions in which 
the DTC originally set. 


Did the DTC P0735-GEAR RATIO ERROR IN 5TH reset? 


Yes >> Repair internal transmission as necessary. Pay particular attention to components related to the refer- 
enced DTC. Refer to the Service Information for proper repair procedures. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go to 4 


4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 

Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 
Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 


21-496 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —-—___—_____—_ LX 
Theory of Operation 


The Transmission Control Module (TCM) constantly monitors the amount of torque converter slippage. When the 
torque converter clutch (TCC) is closed the slippage is expected to be below a predetermined threshold. {f the slip- 
page is more then expected when the TCC is closed, the DTC will set. 
« When Monitored: 
Ignition on, TCM not in initialization phase, No input speed sensor 1 or 2 (N2—N3) DTCs, No CAN bus or ECM 
DTCs, No CAN engine speed signal or engine torque signal not implausible DTCs, Engine speed greater than 
450 rpm, No shift in progress, Gear 1, 2, 3, 4 or 5 engaged, and the TCM torque converter status is OPEN 
e Set Condition: 
The TCM detects TCC slippage greater than a calibrated value. 


Possible Causes 


(175) TCC SOLENOID CONTROL CIRCUIT OPEN 

(T75) TCC SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

(175) TCC SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
INTERNAL TRANSMISSION 

LOCKUP CONTROL VALVE STICKING IN ITS BORE 

TCC SOLENOID 

TORQUE CONVERTER 

VALVE BODY 

TRANSMISSION CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR RELATED DTCS 


Ignition on, engine off. 
Using the scan tool, check DTCs. 


Are there any Speed Sensor and/or TCC DTCs present? 


Yes >> Refer to the Transmission category and perform the appropriate symptom. 
No >> Go To 2 


LX 


2. (775) TCC SOLENOID CONTROL CIRCUIT OPEN 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Measure the resistance of the (T75) TCC Solenoid Control circuit 
between the TCM and the Transmission Electrohydraulic Control Unit 
Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (175) TCC Solenoid Control circuit for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


So (T75) TCC SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


Measure the resistance between ground and the (1775) TCC Solenoid 
Control circuit. 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (T75) TCC Solenoid Control circuit for a short to 
ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAGi - STANDARD PROCEDURE) 


No >> Go To 4 
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4. (175) TCC SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 


Measure the | resistance between the (T75) TCC Solenoid Control circuit 
and all other circults in the Transmission Electrohydraulic Control Unit 
Assembly harness connector. 


is the resistance below 5.0 ohms between the (175) TCC Sole- 
noid Control circuit and all other circuits in the Transmission 
Electrohydraulic Control Unit Assembly harness connector? 


Yes >> Repair the (T75) TCC Solenoid Control circult for a short to 
another circuit(s). 


No >> Go To 5 


ASSEMBLY: 


44. ELECTROHYORAULIC 
CONTROL UNIT 
(HAG) 


Si asedd 


o. TRANSMISSION CONTROL MODULE 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also aiares the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. Record the Environmental Data. 

Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems are 
found, replace and program the TCM per the Service Information. 


Road test the vehicle. 
Does the DTC reset? 


Yes >> Repair internal transmission. Pay particular attention to the components related to the TCC such as the 
Lockup Control valve, TCC solenoid, Valve Body, or the Torque Converter. 


No >> Test complete 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Module (TCM) constantly monitors the amount of torque converter slippage. When the 
torque converter cluich (TCC) is open the slippage is expected to be above a threshold. If the slippage is less then 
expected when the TCC is open. the TCM assumes that the TCC is stuck on. 
e When Monitored: 
Ignition on, TCM not in initialization phase, No input speed sensor 1 or 2 (N2~N3) DTCs, No CAN bus or ECM 
DTCs, No CAN engine speed signal or engine torque signal not implausible DTCs, Engine speed greater than 
450 rpm, No shift in progress, Gear 1, 2, 3, 4 or 5 engaged, and the TCM torque converter status is OPEN 
e Set Condition: 
Torque converter slip is less than 10 rpm when engine torque is less than 100 N-m (74.0 ft.lbs.) for period of 
5.0 seconds. 


Possible Causes 


(175) TCC SOLENOID CONTROL CIRCUIT SHORT TO GROUND 
(175) TCC SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
INTERNAL TRANSMISSION 


LOCKUP CONTROL VALVE STICKING IN ITS BORE 
LEAKING TCC SOLENOID 

TORQUE CONVERTER 

TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF ENGINE STALLS OR STUMBLES IN GEAR 

Turn the ignition off to the lock position. 

Disconnect the Electrohydraulic Control Unit Assembly harness connector. 
NOTE: Check connectors - Ciean/repair as necessary. 

Start the engine. 

With the brakes firmly applied, shift the gear selector into Drive. 


Did the engine stall or stumble? 


Yes >> Repair internal transmission. Pay particular attention to the components related to the TCC such as the 
Lockup Control Valve sticking in its bore or a leaking TCC Solenoid. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - REMOVAL) 

Perform NAG? TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go to 2 
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2. (175) TCC SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 


NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between ground and the (175) TCC Solenoid 
Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (175) TCC Solenoid Control circuit for a short to 
ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
~ NAG1 - STANDARD PROCEDURE) Soe 
No >> Go to 3 | 17 TRANSMISSION 


| CONTROL C2 
(WAGI} - ~~ BLACK 


ASSEMBLY- 

41 ELECTROHYDRAULIC 
CONTROL UNIT 

(NAG4) 


oo (T75) TCC SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 


Measure the resistance between the (T75) TCC Solenoid Control circuit 
and all other circuits in the Transmission Electrohydraulic Control Unit 
Assembly harness connector. 


is the resistance below 5.0 ohms between the (T75) TCC Sole- 
noid Control circuit and all other circuits in the Transmission 
Electrohydraulic Control Unit Assembly harness connector? 


Yes >> Repair the (175) TCC Solenoid Control circuit for a short to 
another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission ASSEMBLY- 


Control Module (TCM) terminals for corrosion, damage, or " eee send? 
terminal push out. Pay particular attention to all power and (WAGH) 
ground circuits. If no problems are found, replace the TCM Hiaspind 


per the Service information. (Refer to 8 - ELECTRICAL/ 

ELECTRONIC CONTROL MODULES/TRANSMISSION 

CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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Theory of Operation 


The TCC Solenoid is activated when the Transmission Control Module (TCM) determines that the Torque Converter 
Clutch should be activated. The Torque Converter Clutch is a variable slip torque clutch that allows control of the 
slip from 5.5% to 95.5% of lock-up. The Clutch is controlled by the TCC Solenoid which is pulse width modulated 
(PWM) to provide the desired amount of slip. The clutch requires both an electrical PWM of 10G0Hz and an hydrau- 
lic PWM of 100Hz. 
e When Monitored: 
Continuously with the ignition on, engine running, with the transmission in gear, the TCC Solenoid is inactive, 
or when the TCC Solenoid is active and controlled above 25% duty cycle, with the Solenoid Supply voltage 
active. 
e Set Condition: 
If the TCM detects on the TCC Solenoid control circuit: open, short to ground, short to voltage, internal short 
in the TCC Solenoid or an open in the TCC Solenoid. 


(T75) TCC SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


TCC SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 
TCC SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the NAGi Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


which the DTC originally set. This information is located in scan tool under Environmental Data. Before 
erasing any stored DTCs, record any available data to assist in duplicating the conditions in which the DTC 
originally set. 

Turn the ignition off to the lock position. 

With the scan tool, erase Transmission DTC’s. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC P0743 reset? 
Yes >> Go To 2 
No >> Go To 6 
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2. CHECK THE (775) TCC SOLENOID CONTROL CIRCUIT FOR AN OPEN 
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Lx 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 


NOTE: Check connectors - Clean/repair as necessary. 

Measure the resistance of the (T75) TCC Solenoid Control circuit from 
the TCM C2 harness connector to the Transmission Electrohydraulic 
Control Unit Assembly harness connector. 


is the resistance above 5.0 ohms? 


Yes >> Repair the (175) TCC Solenoid Control circuit for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
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3: CHECK THE (T75) TCC SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T75) TCC Solenoid 
Control circuit. 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (T75) TCC Solenoid Control circuit for a short to 
ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 


MODULE. 
7 TRANSMISSION 
CONTROL 62 
(WAG4) 


ASSEMBLY. 
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4. CHECK THE (175) TCC SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 


Measure the resistance between the (175) TCC Solenoid Control circuit 
and all other circuits in the Transmission Electrohydraulic Control Unit 
Assembly harness connector. 


Is the resistance below 5.0 ohms between the (175) TCC Sole- 
noid Conirol circuit and any other circuit(s) in the Transmis- 
sion Electrohydraulic Control Unit Assembly harness 
connector? 


Yes >> Repair the (T75) TCC Solenoid Control circuit for a short to 
another circuit. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 


- NAG1 - STANDARD PROCEDURE) ASGEWBLY- 


4q ELEGTROHYORAULIC 
No >> GoTo 5 CONTROL UNIT 


(HAG1) 


O104a aba 


5, CHECK THE TCC SOLENOID RESISTANCE 


Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Measure the resistance of the TCC Solenoid between the (T75) TCC 
Solenoid Control circuit and the (T78) Solenoid Supply circuit in the 
TCM C2 harness connector. 


Is the resistance of the TCC Solenoid between 2.0 and 4.0 
ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 


ELECTRONIC CONTROL MODULES/TRANSMISSION 7 Hesniee il 
CONTROL MODULE - DESCRIPTION) CONTROL ca 
Perform NAG1 TRANSMISSION VERIFICATION TEST. meant) fetal 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC = 
- NAG1 - STANDARD PROCEDURE) 

No >> Replace the TCC Solenoid per the Service information. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 

Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 
Were there any problems found? 

Yes >> Repair as necessary. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer fo 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Modulating Pressure Control Solenoid Valve’s purpose is to control the modulating pressure depending on the 
continuously changing operating conditions, such as load and gear change. 


The Modulating Pressure Control Solenoid Valve is always active. The solenoid uses pulse width modulation (PWM) 
to control the transmissions hydraulic fluid pressure that is determined by the Transmission Control Module (TCM). 
« When Monitored: 
Continuously with the ignition on, engine running, the Modulating Pressure Control Solenoid Vaive is either off, 
or active with 25-75% duty cycle, with no Solenoid Supply Voltage DTCs present. 
« Set Condition: 
When the Modulating Pressure Control Solenoid Valve is turned on and the Solenoid driver detects an error 
(the measured current is too different then the target current) or when the solenoid is off and a short to ground 
is detected. 


(T76) MODULATION PRESSURE SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


(176) MODULATION PRESSURE SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
MODULATING PRESSURE CONTROL SOLENOID VALVE 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in scan tool 
under Environmental Data. Before erasing any stored DTCs, record any available data to assist in duplicat- 
ing the conditions in which the DTC originally set. 

Turn the ignition off to the lock position. 

With the scan tool, erase Transmission DTC’s. 


Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 


With the scan tool, read Transmission DTC’s. 
Did the DTC P0748 reset? 


Yes >> Go To 2 
No >> Go To 6 
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Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 


Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 


NOTE: Check connectors - Clean/repair as necessary. 

Measure the resistance of the (T76) Modulation Pressure Solenoid 
Control circuit between the TCM C2 harness connector and the Trans- 
mission Electrohydraulic Control Unit Assembly harness connector. 


is the resistance above 5.0 ohms? 
Yes >> Repair the (T76) Modulation Pressure Solenoid Control cir- 
cuit for an open. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAGI - STANDARD PROCEDURE) 


No >> Go To 3 
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CONTROL UNIT 

(MAG1) 


BLACK 


WODULE: 36 
TRANSMISSION 
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(WAG) 
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3: CHECK THE (T76) MODULATION PRESSURE SOLENOID CONTROL CIRCUIT FOR A SHORT TO 
GROUND 


Measure the resistance between ground and the (T76) Modulation 
Pressure Solenoid Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T76) Modulation Pressure Solenoid Control cir- 
cuit for a short to ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAGI - STANDARD PROCEDURE) 


No >> Go To 4 


ASSEMBLY- 
ELECTROWYORAULIC 
CONTROL UNIT 
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MODULE. 36 
TRANSMISSION 
| CONTROL G2 

(AGT 
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4. CHECK THE (176) MODULATION PRESSURE SOLENOID CONTROL CIRCUIT FOR A SHORT TO 


noid Control circuit and every other circuit in the Transmission Electro- 
hydraulic Control Unit Assembly harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T76) Modulation Pressure Solenoid Control cir- 
cuit for a short to another circuit. 
Perform NAGi TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
~ NAG1 - STANDARD PROCEDURE) 


No >> Go To 5 


ASSEMELY. 
ELECTROHYDRAULIC 
CONTROL UHIT 
(NAGT} 


PRELLEL EY 


5. CHECK THE MODULATING PRESSURE CONTROL SOLENOID VALVE 


Reconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Measure the resistance between the (T76) Modulation Pressure Sole- 
noid Control circuit and the (T78) Solenoid Supply Voltage circuit in the 
TCM C2 harness connector. 


Is the resistance between 2.5 and 6.5 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. lf no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. Tee asciai 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC CONTROL C2 
- NAG1 - STANDARD PROCEDURE) (NAGY) 
No >> Replace the Modulating Pressure Control Solenoid Valve 
per the Service Information. (Refer to 21 - TRANSMIS- asthe 


SION/TRANSAXLE/AUTOMATIC = - NAG1/ELECTROHY- 
DRAULIC UNIT - DISASSEMBLY) 


6. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAGi TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The 1-2/4-5 Solenoid is activated when the Transmission Control Module (TCM) determines that the transmission 
must shift into or out of second or fifth gear. The solenoid is only activated during the actual shift of the transmis- 
sion. When the solenoid is activated, hydraulic pressure is applied to the proper shift elements in the transmission 
to allow the desired shift. Once the shift is completed the solenoid is turned off. 
¢ When Monitored: 
When both the 1-2/4-5 Solenoid and the Solenoid Supply voltage is active. 
« Set Condition: 
When 1-2/4-5 Solenoid is turned on and the TCM detects any of the following in the 2-3 Solenoid Control 
circuit: open, short to ground, short to voltage, or a faulty 1-2/4-5 Solenoid Control driver in the TCM. 


Possible Causes 


(T76) 1-2/4-5 SOLENOID CONTROL CIRCUIT OPEN 
(T76) 1-2/4-5 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


(176) 1-2/4-5 SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
1-2/4-5 SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control! Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Turn the ignition off to the lock position. 

With the scan tool, erase Transmission DTC's. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC P0752 reset? 
Yes >> Go To 2 
No >> Go To 6 


21 - 512 


2. CHECK THE (T76) 1-2/4-5 SOLENOID CONTROL CIRCUIT FOR AN OPEN 
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LX 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Measure the resistance of the (176) 1-2/4-5 Solenoid Control circuit 
between the TCM C2 harness connector and the Transmission Electro- 
hydraulic Control Unit Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (T76) 1-2/4-5 Solenoid Control circuit for an 
open. 
Perform NAGi TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 


- NAG1 - STANDARD PROCEDURE) 
No >> Go To 3 
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3: CHECK THE (T76) 1-2/4-5 SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T76) 1-2/4-5 Solenoid 
Control circuit. 


Is the resistance below 5.0 ohms? 
>> Repair the (T76) 1-2/4-5 Solenoid Control circuit for a short 


to ground. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 


Yes 
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4. CHECK THE (176) 1-2/4-5 SOLENOID CONTROL CIRCUIT FOR A TO ANOTHER CIRCUIT 


Measure the resistance between the (176) 1-2/4-5 Solenoid Control cir- 
cult and every other circuit in the Transmission Electrohydraulic Control 
Unit Assembly harness connector. 


Is the resistance below 5.0 ohms between the (T76) 1-2/4-5 
Solenoid Control circuit and any other circuit(s) in the Trans- 
mission Electrohydraulic Contro! Unit Assembly harness con- 
nector? 


Yes >> Repair the (176) 1-2/4-5 Solenoid Control circuit for a short 
to another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) ecEUbLK: 


No >> Go To 5 ELECTROHYORAULIC 
CONTROL UNIT 


(WAG 


eiseogad | 


harness connector. 
Measure the resistance of the 1-2/4-5 Solenoid between the (T76) 1-2/ El 
4-5 Solenoid Control circuit and the (178) Solenoid Voltage Supply cir- 
cuit in the TCM C2 harness connector. 


Is the resistance between 2.5 and 6.5 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 

No >> Replace the 1-2/4-5 Solenoid per the Service Information. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAGT/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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6. INTERMITTENT WIRING AND CONNECTORS 


Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 

Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 
Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The 1-2/4-5 Solenoid is activated when the Transmission Control Module (TCM) determines that the transmission 
must shift into or out of second or fifth gear. The solenoid is only activated during the actual shift of the transmis- 
sion. When the solenoid is activated, hydraulic pressure is applied to the proper shift elements in the transmission 
to allow the desired shift. Once the shift is completed the solenoid is turned off. 
« When Monitored: 
When both the 1-2/4-5 Solenoid and the Solenoid Supply voltage is active. 
® Set Condition:When 1-2/4-5 Solenoid is turned on and the TCM detects any of the following in the 2-3 Sole- 
noid Control circuit: open, short to ground, short to voltage, or a faulty 1-2/4-5 Solenoid Control driver in the 
TCM. 


Possible Causes 


(176) 1-2/4-5 SOLENOID CONTROL CIRCUIT OPEN 
(T76) 1-2/4-5 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


(176) 1-2/4-5 SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
1-2/4-5 SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


A. CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Turn the ignition off to the lock position. 

With the scan tool, erase Transmission DTC’s. 


Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 


With the scan tool, read Transmission DTC’s. 
Did the DTC P0753 reset? 

Yes >> Go To 2 

No >> Go To 6 
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2. CHECK THE (176) 1-2/4-5 SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 
Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 
Measure the resistance of the (176) 1-2/4-5 Solenoid Control circuit 
between the TCM C2 harness connector and the Transmission Electro- 
hydraulic Control Unit Assembly harness connector. 

Is the resistance above 5.0 ohms? 


Yes >> Repair the (176) 1-2/4-5 Solenoid Control circuit for an 
open. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
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Control circuit. 
Is the resistance below 5.0 ohms? 
Yes >> Repair the (176) 1-2/4-5 Solenoid Control circuit for a short 
to ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 
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4. CHECK THE (T76) 1 1-2/4-5 SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 


Measure the resistance between the (T78) 1-2/4-5 Solenoid Control! cir- 
cuit and every other circuit in the Transmission Electrohydraulic Control 
Unit Assembly hamess connector. 


is the resistance below 5.0 ohms between the (176) 1-2/4-5 
Solenoid Control circuit and any other circuit(s) in the Trans- 
mission Electrohydraulic Control Unit Assembly harness con- 
nector? 


Yes >> Repair the (176) 1-2/4-5 Solenoid Control circuit for a short 
to another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAGI - STANDARD PROCEDURE) peeiuniy: 


No >> Go To 5 ELECTROHYDRAULIC 
CONTROL UNIT 


(Waet) 


BE950R ae 


9. CHECK THE 1 “2/4- 5 SOLENOID 


harness connector. 

Measure the resistance of the 1-2/4-5 Solenoid between the (176) 1-2/ 
4-5 Solenoid Control circuit and the (T78) Solenoid Voltage Supply cir- 
cuit in the TCM C2 harness connector. 


is the resistance between 2.5 and 6.5 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 


CONTROL MODULE - DESCRIPTION) | a8 ee caine - 
Perform NAG1 TRANSMISSION VERIFICATION TEST. CONTROL C2 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC | (AAG tiasoass 


- NAG1 - STANDARD PROCEDURE) 


No >> Replace the 1-2/4-5 Solenoid per the Service Information. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAGI/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 


6. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 


LX ————___—_______—- AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21-519 


Theory of Operation 


The 2-3 Solenoid is activated when the Transmission Control Module (TCM) determines that the transmission must 
shift into or out of 3rd gear. The solenoid is only activated during the shifting of the transmission. When the solenoid 
is activated, hydraulic pressure is applied to the proper shift elements in the transmission to allow the desired shift. 
Once the shift is completed the solenoid is turned off. 
« When Monitored: 
When both the 2-3 Solenoid and the Solenoid Supply voltage is active. 
« Set Condition: 
When 2-3 Solenoid is turned on and the TCM detects any of the following in the 2-3 Solenoid Control circuit: 
open, short to ground, short to voltage, or a faulty 2-3 Solenoid Control driver in the TCM. 


Possible Causes 


(174) 2-3 SOLENOID CONTROL CIRCUIT OPEN 
(174) 2-3 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


(174) 2-3 SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
2-3 SOLENOID 
TRANSMISSSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Turn the ignition off to the lock position. 

With the scan tool, erase Transmission DTC's. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC's. 


Did the DTC P0757 reset? 


Yes >> Go To 2 
No >> Go To 6 
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Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Measure the resistance of the (174) 2-3 Solenoid Control circuit 
between the TCM C2 harness connector and the Transmission Electro- 
hydraulic Control Unit Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (174) 2-3 Solenoid Control circuit for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 


- NAG1 - STANDARD PROCEDURE) peor eaner caiie 
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ce CHECK THE (174) 2-3 SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T74) 2-3 Solenoid 
Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T74) 2-3 Solenoid Control circuit for a short to 
ground, 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 
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Measure the resistance between the (174) 2-3 Solenoid Control circuit 
and every other circuit in the Transmission Electrohydraulic Control Unit 
Assembly harness connector. 


is the resistance below 5.0 ohms between the (T74) 2-3 Sole- 
noid Contro! circuit and any other circuit(s) in the Transmis- 
sion Electrohydraulic Control Unit Assembly harness 
connector? 


Yes >> Repair the (174) 2-3 Solenoid Control circuit for a short to 
another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 5 
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5. CHECK THE 2-3 SOLENOID 


Reconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Measure the resistance of the 2-3 Solenoid between the (T74) 2-3 
Solenoid Control circuit and the (178) Solenoid Voltage Supply circuit in 
the TCM C2 harness connector. 


Is the resistance between 2.5 and 6.5 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 


ELECTRONIC CONTROL MODULES/TRANSMISSION MODULE. 
CONTROL MODULE - DESCRIPTION) TS oneec ae. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (HAGi) 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC asassnes 
- NAG1 - STANDARD PROCEDURE) 


No >> Replace the 2-3 Solenoid per the Service Information. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAGI/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 


6. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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Theory of Operation 


The 2-3 Solenoid is activated when the Transmission Control Module (TCM) determines that the transmission must 
shift into or out of 3rd gear. The solenoid is only activated during the shifting of the transmission. When the solenoid 
is activated, hydraulic pressure is applied to the proper shift elements in the transmission to allow the desired shift. 
Once the shift is completed the solenoid is turned off. 
e When Monitored: 
When both the 2-3 Solenoid and the Solenoid Supply voltage is active. 
» Set Condition: 
When 2-3 Solenoid is turned on and the TCM detects any of the following in the 2-3 Solenoid Control circuit: 
open, short to ground, short to voltage, or a faulty 2-3 Solenoid Control driver in the TCM. 


Possible Causes 


(174) 2-3 SOLENOID CONTROL CIRCUIT OPEN 
(174) 2-3 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


(174) 2-3 SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
2-3 SOLENOID 
TRANSMISSSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Turn the ignition off to the lock position. 

With the scan tool, erase Transmission DTC’s. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. {t may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC P0758 reset? 
Yes >> Go To 2 
No >> Go To 6 
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2. CHECK THE (174) 2-3 SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Measure the resistance of the (174) 2-3 Solenoid Control circuit 
between the TCM C2 harness connector and the Transmission Electro- 
hydraulic Control Unit Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (174) 2-3 Solenoid Control circuit for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 


~ NAG1 - STANDARD PROCEDURE) sigcr enna esa 
No >> Go To 3 ee 
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ce CHECK THE (T74) 2-3 SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (774) 2-3 Solenoid 
Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (174) 2-3 Solenoid Control circuit for a short to 
ground. 
Perform NAGI TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 
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4. CHECK THE (174) 2-3 SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 


Measure the resistance between the (174) 2-3 Solenoid Control circuit 
and every other circuit in the Transmission Electrohydraulic Control Unit 
Assembly harness connector. 


is the resistance below 5.0 ohms between the (T74) 2-3 Sole- 
noid Control circuit and any other circuit(s) in the Transmis- 
sion Electrohydraulic Control Unit Assembly harness 
connector? 


Yes >> Repair the (174) 2-3 Solenoid Control circuit for a short to 
another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 


- NAG1 - STANDARD PROCEDURE) ASSEMBLY- | 
ELECTROHYDRAULIC 
No >> Go To 5 CONTROL UNIT | 


3: CHECK THE 2-3 SOLENOID 


Reconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. See 
Measure the resistance of the 2-3 Solenoid between the (174) 2-3 C) 
Solenoid Control circuit and the (T78) Solenoid Voltage Supply circuit in = 

the TCM C2 harness connector. 


Is the resistance between 2.5 and 6.5 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 


Control Module (TCM) terminals for corrosion, damage, or [ ore 
terminal push out. Pay particular attention to all power and cinta - | 
ground circuits. If no problems are found, replace the TCM : ———| | 
per the Service Information. (Refer to 8 - ELECTRICAL/ " te | 
ELECTRONIC CONTROL MODULES/TRANSMISSION MODULE. 
CONTROL MODULE - DESCRIPTION) belated is | 
Perform NAG? TRANSMISSION VERIFICATION TEST. | HAG} 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC | sig5shes | 


- NAG1 - STANDARD PROCEDURE) 
No >> Replace the 2-3 Solenoid per the Service Information. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 

AUTOMATIC - NAGI/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer fo 21 - TRANSMISSION/TRANSAXLE/ 

AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


o: INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG{1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The 3-4 Solenoid is activated when the Transmission Control Module (TCM) determines that the transmission must 
shift into or out of 4th gear. The solenoid is only activated during the shifting of the transmission. When the solenoid 
is activated, hydraulic pressure is applied to the proper shift elements in the transmission to allow the desired shift. 
Once the shift is completed the solenoid is turned off. 
e When Monitored: 
When both the 3-4 Solenoid and the Solenoid Supply voltage is active. 
e Set Condition: 
When 3-4 Solenoid is turned on and the TCM detects any of the following in the 2-3 Solenoid Control circuit: 
open, short to ground, short to voltage, or a faulty 3-4 Solenoid Control driver in the TCM. 


Possible Causes 


(T73) 3-4 SOLENOID CONTROL CIRCUIT OPEN 
(173) 3-4 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


(T73) 3-4 SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
3-4 SOLENOID 
TRANSMISSSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 « CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Turn the ignition off to the lock position. 

With the scan tool, erase Transmission DTC’s. 


Using ihe Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicie. 


With the scan tool, read Transmission DTC’s. 
Did the DTC P0762 reset? 

Yes >> Go To 2 

No >> Go To 6 
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2. CHECK THE (173) 3-4 SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Measure the resistance of the (173) 3-4 Solenoid Control circuit 
between the TCM C2 harness connector and the Transmission Electro- 
hydraulic Control Unit Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (173) 3-4 Solenoid Control circuit for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
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3. CHECK THE (T73) 3-4 SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance between ground and the (T73) 3-4 Solenoid 
Control circuit. 


is the resistance below 5.0 chms? 
Yes >> Repair the (173) 3-4 Solenoid Control circuit for a short to 
ground. 
Perform NAGi TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 
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4. CHECK THE (T73) 3-4 SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 
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Measure the resistance between the (T73) 3-4 Solenoid Control circuit 
and every other circuit in the Transmission Electrohydraulic Control Unit 
Assembly harness connector. 


is the resistance below 5.0 ohms between the (173) 3-4 Sole- 
noid Control circuit and any other circuit(s) in the Transmis- 
sion Electrohydraulic Control Unit Assembly harness 
connector? 


Yes >> Repair the (T73) 3-4 Solenoid Control circuit for a short to 
another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> GoTo 5 


5. CHECK THE 3-4 SOLENOID 


21 - 529 


Reconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Measure the resistance of the 3-4 Solenoid between the (173) 3-4 
Solenoid Control circuit and the (T78) Solenoid Voltage Supply circuit in 
the TCM C2 harness connector. 


is the resistance between 2.5 and 6.5 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 
CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 
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No >> Replace the 3-4 Solenoid per the Service Information. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 


AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


6. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 


Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 ~ TRANSMISSION/TRANSAXLE/ 


AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The 3-4 Solenoid is activated when the Transmission Control Module (TCM) determines that the transmission must 
shift into or out of 4th gear. The solenoid is only activated during the shifting of the transmission. When the solenoid 
is activated, hydraulic pressure is applied to the proper shift elements in the transmission to allow the desired shift. 
Once the shift is completed the solenoid is turned off. 
e When Monitored: 
When both the 3-4 Solenoid and the Solenoid Supply voltage is active. 
e Set Condition: 
When 3-4 Solenoid is turned on and the TCM detects any of the following in the 2-3 Solenoid Control circuit: 
open, short to ground, short to voltage, or a faulty 3-4 Solenoid Control driver in the TCM. 


Possible Causes 


(173) 3-4 SOLENOID CONTROL CIRCUIT OPEN 
(T73) 3-4 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


(173) 3-4 SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
3-4 SOLENOID 
TRANSMISSSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Turn the ignition off to the lock position. 

With the scan tool, erase Transmission DTC’s. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC P0763 reset? 
Yes >> Go To 2 
No >> Go To 6 
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rie CHECK THE (173) 3-4 SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 


Measure the resistance of the (173) 3-4 Solenoid Control circuit 
between the TCM C2 harness connector and the Transmission Electro- 
hydraulic Control Unit Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (173) 3-4 Solenoid Control circuit for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
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3. CHECK THE (173) 3-4 SOLENOID CONTROL CIRCUIT FORA SHORT TO GROUND ~ 


Measure the resistance between ground and the (173). 3 4 Solenoid 
Control circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T73) 3-4 Solenoid Control circuit for a short to 
ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 
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Measure the resistance between the (173) 3-4 Solenoid Control circuit 
and every other circuit in the Transmission Electrohydraulic Control Unit 
Assembly harness connector. 


is the resistance below 5.0 ohms between the (173) 3-4 Sole- 
noid Control circuit and any other circuit(s) in the Transmis- 
sion Electrohydraulic Control Unit Assembly harness 
connector? 


Yes >> Repair the (773) 3-4 Solenoid Control circuit for a short to 
another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 -~ TRANSMISSION/TRANSAXLE/AUTOMATIC 


- NAG1 - STANDARD PROCEDURE) ASSEMBLY. 
ELECTRON YDRAULIC 
No >> Go To 5 CONTROL UNIT 


(WAGT} 


Gi SET OG 


5 CHECK THE 3-4 SOLENOID 


Reconnect the Transmission Electrohydraulic Contro| Unit Assembly 
harness connector. 

Measure the resistance of the 3-4 Solenoid between the (T73) 3-4 
Solenoid Control circuit and the (T78) Solenoid Voltage Supply circuit in 
the TCM C2 harness connector. 


Is the resistance between 2.5 and 6.5 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 


| 
| 


ELECTRONIC CONTROL MODULES/TRANSMISSION WODULE. 

CONTROL MODULE - DESCRIPTION) Vetoes bs 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (BAGt) 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC | uasies | 


- NAG1 - STANDARD PROCEDURE) 
No >> Replace the 3-4 Solenoid per the Service Information. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 

AUTOMATIC - NAG1/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 

AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for any possibile open or shorted circuits. 

Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 
Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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Theory of Operation 


The Shift Pressure Solenoid is activated when the Transmission Control Module (TCM) determines that a transmis- 
sion gear shift is required. The Shift Pressure Solenoid is pulse width modulated (PWM) controlled to allow the 
proper amount of hydraulic pressure to the shift elements. The Shift Pressure Solenoid is only activated during the 
shift of the transmission. When the Shift Pressure Solenoid is activated, hydraulic pressure is applied to the proper 
shift elements through one of the shift solenoids in the transmission to allow the desired shift. Once the shift is 
completed the solenoid is turned off. 
e When Monitored: 
When the Shift Pressure Solenoid is: off, or active with 25-75% duty cycle, and the Solenoid Supply voltage is 
active. 
e Set Condition: 
When Shift Pressure Solenoid is turned on and the TCM detects any of the following in the 2-3 Solenoid Con- 
trol circuit: open, short to ground, short to voltage, or a faulty Shift Pressure Solenoid Control driver in the 
TCM. 


Possible Causes 


(177) SHIFT PRESSURE SOLENOID CONTROL CIRCUIT OPEN 
(177) SHIFT PRESSURE SOLENOID CONTROL CIRCUIT SHORT TO GROUND 


(T77) SHIFT PRESSURE SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
SHIFT PRESSURE SOLENOID 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM aiso stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Turn the ignition off to the lock position. 

With the scan tool, erase Transmission DTC's. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC P0778 reset? 
Yes >> Go To 2 
No >> Go To 6 
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2. CHECK THE (177) SHIFT PRESSURE SOLENOID CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 

Disconnect the Transmission Electrohydraulic Control Unit Assembly 
harness connector. 

Measure the resistance of the (177) Shift Pressure Solenoid Control cir- 
cuit between the TCM C2 harness connector and the Transmission 
Electrohydraulic Control Unit Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (177) Shift Pressure Solenoid Control circuit for 


an open. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 

(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC ASSEMBLY- 

- NAG1 - STANDARD PROCEDURE) ELECTROHYDRAULIC 9? 


CONTROL UNIT 
No >> Go To 3 


MOBULE. 
TRANSMISSION 
CONTROL C2 
(WAGS) 


G95 0182 


Solenoid Control circuit. 
Is the resistance below 5.0 ohms? 
Yes >> Repair the (177) Shift Pressure Solenoid Control circuit for 
a short to ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 


‘(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 
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4. CHECK THE (177) SHIFT PRESSURE SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 
Measure the resistance between the (177) Shift Pressure Solenoid 


Control circuit and every other circuit in the Transmission Electrohy- 
draulic Control Unit Assembly harness connector. 


is the resistance below 5.0 ohms between the (T77) Shift Pres- 
sure Solenoid Control circuit and any other circuit(s) in the 
Transmission Electrohydraulic Control Unit Assembly harness 
connector? 


Yes >> Repair the (177) Shift Pressure Solenoid Control circuit for 
a short to another circuit(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 


- NAG1 - STANDARD PROCEDURE) 
ASSEMBLY: 


No >> Go To 5 ELECTROHYDRAULIC 
CONTROL UNIT 
(HAGT) 


Sidhe ted 


5. CHECK THE SHIFT PRESSURE SOLENOID 


Reconnect the Transmission Electrohydrautic Control Unit Assembly 
harness connector. 

Measure the resistance of the Shift Pressure Solenoid between the 
(177) Shift Pressure Solenoid Control circuit and the (T78) Solenoid 
Voltage Supply circuit in the TCM C2 harness connector. 


is the resistance between 2.5 and 6.5 ohms? 


Yes >> Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the TCM 
per the Service Information. (Refer to 8 - ELECTRICAL/ 
ELECTRONIC CONTROL MODULES/TRANSMISSION 


CONTROL MODULE - DESCRIPTION) WODULE- 
Perform NAG1 TRANSMISSION VERIFICATION TEST. eaatbeeee 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC (WAG) vvsetst | 


- NAG1 - STANDARD PROCEDURE) 

No >> Replace the Shift Pressure Solenoid per the Service Information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAGI/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


The conditions ‘necessary to set t this DTC a are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAGi - STANDARD PROCEDURE) 


No >> Test Complete. 
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P0817-STARTER DISABLE (P/N) CIRCUIT/OPEN 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 
The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. If the 
TCM detects that the variables that dictate the vehicle application are not present the DTC will set. 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
if the TCM detects that the variables that dictate the vehicle application are not present. 


Possible Causes 
CONTROLLER NOT CODED 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK IF TCM IS CORRECT 


Flash and reprogram the TCM with the correct software per the Service Information. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1i - STANDARD PROCEDURE) 


Did the DTC reset after the Verification Test? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. During 
the power up of the controller, the TCM tests the ability of the TCM to shut down the Solenoid Supply Voltage 
circuit. The controller monitors the A/D feedback on the Solenoid Supply driver output to ensure that battery voltage 
is no longer present. Note: A short to voltage on the Solenoid Supply Voltage circuit or any one of the solenoids 
may set this DTC. 
e When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
lf the TCM detects voltage on the Solenoid Supply Voltage circuit when the TCM request the circuit to be off. 


Possible Causes 
(178) SOLENOID SUPPY VOLTAGE CIRCUIT SHORT TO VOLTAGE 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 27 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK THE (T78) SOLENOID SUPPLY VOLTAGE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 


Turn the ignition off to the lock position. 

Disconnect the TCM Ci and C2 harness connectors. Fa 
Disconnect the Transmission Electrohydraulic Control Unit Assembly I | 
harness connector. Beeson 
Measure the resistance between the (T78) Solenoid Supply Voltage cir- 

cuit and every other circuit in the Transmission Electrohydraulic Control BLA es 
Unit Assembly harness connector. 


Is the resistance below 5.0 ohms between the (T78) Solenoid 
Supply Voltage circuit and any other circuit(s) in the Transmis- 
sion Electrohydraulic Control Unit Assembly harness connec- 
tor? " it 
ASSEMBLY. 


Yes >> Repair the (T78) Solenoid Supply Voltage circuit for a short ELECTROHYDRAULIC 
to another circuit(s). en eet 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (WAGT] 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC | sree 


~ NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control! Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. This 
DTC indicates that there is an issue with the TCM’s internal clock. If the TCM detects an error with the controllers 
internal clock, the controller will enter Limp-in mode and illuminate the MIL. 
e When Monitored: 
Continuously with the ignition on. 


e Set Condition: 
if the TCM detects an error with the controllers internal clock. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. TRANSMISSION CONTROL MODULE 


View repair 


Repair 
Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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P1632-TCM INTERNAL - TEST INTERNAL WATCHDOG PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. This 
DTC indicates that there is an issue with the TCM’s internal watchdog failed. if the TCM detects an error with the 
controllers internal watchdog, the controller will enter Limp-in mode and illuminate the MIL. 
* When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
If the TCM detects an error with the controllers internal watchdog. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAGI Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . TRANSMISSION CONTROL MODULE 


View repair 


Repair 
Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. This 
DTC indicates that there is an issue with the TCM’s external watchdog. If the TCM detects an error with the con- 
trollers external watchdog, failed the power up test, the controller will enter Limp-in mode and illuminate the MIL. 


e When Monitored: 
Continuously with the ignition on. 


¢ Set Condition: 
if the TCM detects an error with the controllers external watchdog—failed the power up test. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » TRANSMISSION CONTROL MODULE 


View repair 


Repair 
Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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21-548 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS ————________—. Lx 
Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. This 
DTC indicates that the controller's microprocessor internal watchdog has detected an error. lf the TCM micropro- 
cessor detects an internal watchdog error, the controller will enter Limp-in mode and illurninate the MIL. 
¢ When Monitored: 
Continuously with the ignition on. 
* Set Condition: 
lf the TCM microprocessor internal watchdog detects an error. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


| » TRANSMISSION CONTROL MODULE 


View repair 


Repair 
Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 
Perform NAGt TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. This 
DTC indicates that watch dog circuitry external to the microprocessor has detected an error. If the TCM watch dog 
circuitry external to the microprocessor detects an error, the controller will enter Limp-in mode and illuminate the 
MIL. 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
lf the TCM watch dog circuitry external to the microprocessor detects an error. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 . TRANSMISSION CONTROL MODULE 


View repair 


Repair 
’ Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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21-552 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —————_—_______- Lx 
Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. This 
DTC indicates that there is an internal error with the controllers Random Access Memory. If detected, the controller 
will enter Limp-in mode and illuminate the MIL. 


« When Monitored: 
Continuously with the ignition on. 


* Set Condition: 
lf the TCM indicates that there is an internal error with the controllers Random Access Memory. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG - DIAGNOSIS AND TESTING) 


Diagnostic Test 


1 .« TRANSMISSION CONTROL MODULE 


View repair 


Repair 
Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. {f no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. This 
DTC indicates that there is an internal error with the controllers Random Access Memory (RAM) on the CAN con- 
troller 1 section of the microprocessor. If detected, the controller will enter Limp-in mode and illuminate the MIL. 
® When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
if the TCM detects an internal error with the controllers Random Access Memory (RAM) on the CAN controller 
1 section of the microprocessor. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - DIAGNOSIS AND TESTING) 


Diagnostic Test 


1. TRANSMISSION CONTROL MODULE 


View repair 


Repair 
‘ Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 


21-556 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —-—-_—_——_—_—-__ LX 
Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. This 
DTC indicates that there is an internal error with the controllers Random Access Memory (RAM) on the CAN con- 
troller 2 section of the microprocessor. If detected, the controller will enter Limp-in mode and illuminate the MIL. 
e When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
if the TCM detects an internal error with the controllers Random Access Memory (RAM) on the CAN controller 
2 section of the microprocessor. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - DIAGNOSIS AND TESTING) 


Diagnostic Test 


| . TRANSMISSION CONTROL MODULE 


View repair 


Repair 
7 Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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21-558 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS ——————___——_____ Lx 
Theory of Operation 


The Transmission Control Module (TCM) performs various internal tests to verify proper controller operation. If the 
TCM detects that the variables that dictate the vehicle application are not present, the controller will enter Limp-in 
mode and illuminate the MIL. 
» When Monitored: 
Continuously with the ignition on. 


« Set Condition: 
lf the TCM detects that the variables that dictate the vehicie application are not present. 


Possible Causes 


CONTROLLER NOT CODED 


TRANSMISSION CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . PERFORM TCM REPLACEMENT PROCEDURE 


NOTE: Controller is programmed with generic software and will not allow the correct vehicle Powertrain 
management. 
With the scan tool, perform the TCM replacement procedure. 


Were you able to update the controller successfully? 


Yes >> Test Complete. 


Perform NAGi TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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21-560 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS ——————_—_—_______ Lx 
Theory of Operation 


The NAG1 transmission has two input speed sensors 1 and 2 (N2 and N3), both speed sensors are located on the 
vaive bedy. The speed sensors are hall effect speed sensors that are used by the Transmission Control Module 
(TCM) to calculate the transmissions input speed. Since the input speed could not be measured directly, two of the 
drive elements are measured. Two input speed sensors were required because both drive elements are not active 
in all gears. 


The input speed sensors 1 and 2 will report the same input speed in gears 2nd, 3rd or 4th. If the 1 and 2 input 
speed sensor signals are not the same in these gears, the TCM will set the DTC P2784-Input Speed Sensor 1/2 
Correlation. The input speed sensor 2 is not reported in ist and 5th gears. The input speed sensor 1 (N2) is not 
reported in Reverse. The P01704-input Speed Sensor 1 Overspeed and P01705-Input Speed Sensor 2 Overspeed 
DTCs are rationality checks designed to detect a major transmission failure. If either DTC is detected, the TCM will 
place the transmission in Neutral. 
e When Monitored: 
Continuously with the ignition on, engine running, transmission in gear, and Input Speed Sensor 1 (N2) greater 
than 0 RPM 
* Set Condition: 
lf the RPM of the Input Speed Sensor 1 (N2) is greater than 7700 RPM. 


Possible Causes 
INTERNAL TRANSMISSION 


TRANSMISSION CONTROL MODULE 


Aiways perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK TO SEE IF DTC IS CURRENT 


Turn the ignition on. 

With the scan tool, erase Transmission DTCs. 

Raise the vehicle on the hoist. 

Start the engine. 

With the scan tool, monitor the Input Speed Sensor 1 RPM. 
Firmly apply the brakes and place the gear selector in Drive. 


WARNING: To avoid personal injury or death, keep hands and feet clear of rotating wheels. 
Release the brakes and raise the engine RPM to allow the transmission to upshift to the 2-3 and 3-4 shift schedule. 


Did the Input Speed Sensor 1 display an RPM above 7700? 
Yes >> GoTo2 
No >> Go To 3 


Remove the Transmission Oil Pan and inspect for excessive debris such as clutch friction material or metal con- 
tamination. 


is there any indication of an internal transmission failure? 
Yes >> Repair internal transmission as necessary per the Service Information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - REMOVAL) 


Perform NAGi TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
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are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


3. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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LX ————_—_________ AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 563 
Theory of Operation 


The NAG1 transmission has two input speed sensors 1 and 2 (N2 and N3), both speed sensors are located on the 
valve body. The speed sensors are hall effect speed sensors that are used by the Transmission Control Module 
(TCM) to calculate the transmissions input speed. Since the input speed could not be measured directly, two of the 
drive elements are measured. Two input speed sensors were required because both drive elements are not active 
in all gears. 


The input speed sensors 1 and 2 will report the same input speed in gears 2nd, 3rd or 4th. if the 1 and 2 input 
speed sensor signals are not the same in these gears, the TCM will set the DTC P2784-Input Speed Sensor 1/2 
Correlation. The input speed sensor 2 is not reported in 1st and 5th gears. The input speed sensor 1 (N2) is not 
reported in Reverse. The P01704-Input Speed Sensor 1 Overspeed and P01705-Input Speed Sensor 2 Overspeed 
DTCs are rationality checks designed to detect a major transmission failure. If either DTC is detected, the TCM will 
place the transmission in Neutral. 
e When Monitored: 
Continuously with the ignition on, engine running, transmission in gear, and Input Speed Sensor 2 (N3) greater 
than 0 RPM 
e Set Condition: 
if the RPM of the Input Speed Sensor 2 (N3) is greater than 7700 RPM. 


Possible Causes 
INTERNAL TRANSMISSION 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


With the scan tool, erase Transmission DTCs. 

Raise the vehicle on the hoist. 

Start the engine. 

With the scan tool, monitor the Input Speed Sensor 2 RPM. 
Firmly apply the brakes and place the gear selector in Drive. 


WARNING: To avoid personal injury or death, keep hands and feet clear of rotating wheels. 
Release the brakes and raise the engine RPM to allow the transmission to upshift to the 2-3 and 3-4 shift schedule. 


Did the Input Speed Sensor 2 display an RPM above 7700? 


Yes >> Go To 2 
No >> Go To 3 


2 . INTERNAL TRANSMISSION 


This DTC is an indication of a internal transmission failure. 
Remove the Transmission Oil Pan and inspect for excessive debris such as clutch friction material or metal con- 
tamination. 

Is there any indication of an internal transmission failure? 


Yes >> Repair internal transmission as necessary per the Service Information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - REMOVAL) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
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are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


3. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


LX AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 565 


P1731-INCORRECT GEAR ENGAGED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) constantly calcuiates the transmission ratio based on the input speed sen- 
sor 1 and 2 (N2-N3) signals and the calculated output shaft speed. The intent of this diagnostic is to detect if the 
transmission is trying to mechanically shift into a different gear than the TCM intends. 
NOTE: The transmission control module is programmed to immediately place the transmission into neutral 
if P0730 or P1731 codes are set. These codes indicate that the transmission experienced an unknown or 
incorrect gear ratio. Placing the transmission in neutral prevents potential catastrophic failure. When this 
occurs, the transmission will remain in neutral until the vehicle slows to 29 Km/h (18 mph). 
e When Monitored: 
Engine rom greater than 450 rpm, no N2 - N3 input speed sensor errors present, no gear selector lever errors 
present, no ABS system errors, and vehicle speed above 10 Km/h (6 mph). 
® Set Condition: 
No shifting operation and actual gear differs from the target gear. No shifting operation - actual (calculated) 
gear differs from target (expected) gear, actual (calculated) turbine speed is greater than 300 rpm or calculated 
transmission ratio is above threshold. During an Upshift - actual (calculated) gear is less than target (expected) 
gear. During Downshift - actual (calculated) gear is greater than target (expected) gear. Exception: Actual (cal- 
culated) gear is 1st and target (desired) gear is 2nd. 


Possible Causes 


ABS DTCS PRESENT 

TRANSMISSION SOLENOID, SPEED SENSOR AND/OR OTHER ELECTRICAL RELATED DTCS PRESENT 
INTERMITTENT STICKING VALVE IN THE VALVE BODY 

INTERNAL TRANSMISSION PROBLEM 

TRANSMISSION CONTROL MODULE 


Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK IF ABS DTCS ARE PRESENT 

With the scan tool, check for ABS DTCs. ‘ae 7 
Are there any ABS DTCs present? 

Yes >> Refer to 5 - BRAKES - DIAGNOSIS AND TESTING category and perform the appropriate symptorn(s). 


No >> Go to 2 


2. CHECK IF TRANSMISSION SOLENOID DTCS ARE PRESENT 
With the scan tool, check for other transmission DTCs. 


Are there any transmission solenoid, speed sensor and/or any other transmission electrical related 
DTCs present? 


Yes >> Refer to the symptom list and perform the appropriate symptom(s). 
No >> Goto 3 
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NOTE: Low fluid level can be the cause of many transmission problems. Visually inspect the transmission 
and cooler lines for leakage and repair as necessary and adjust the fluid level per the Service Information. 
lf no visual leaks are observed and the vehicle has obtained over 1610 km (1000 miles) from either new or 
transmission service, a fluid level check is unnecessary. 

Check the transmission fluid level and condition per the Service Information. Refer to 21 - TRANSMISSION/TRANS- 
AXLE/AUTOMATIC - NAGI/FILTER - STANDARD PROCEDURE. 


Is the fluid level correct? 


Yes >> Go to 4 

No >> Correct the fluid level per the Service Information. Refer to 2t - TRANSMISSION/TRANSAXLE/AUTO- 
MATIC - NAGI. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Did the environmental data show the code setting during a 3-4 upshift or 4-3 downshift? 


Yes >> 
NOTE: Debris may enter through the vents in the top of the valvebody. The debris can be a very small sliver 
that is visibly unnoticable unless flushing onto a fine filter paper. The debris has the potential to stick the 
3-4 Shift Pressure or 3-4 Holding valves. if either valve is stuck during a 3-4 upshift or 4-3 downshift, a shift 
flare, bump shift, harsh shift, or neutraling out will occur. 
Flush and clean the Valve Body per the Service Information. Pay particular attention to the 3-4 shift 
pressure and 3-4 holding valve. Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1/ 
ELECTROHYDRAULIC UNIT - CLEANING. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Goto 5 


5: CHECK FOR INTERNAL TRANSMISSION PROBLEM 


Check for an internal Transmission mechanical problem(s). 

Remove the Transmission Oil Pan and inspect for excessive debris or a plugged Transmission Oil Filter. Refer to 21 
- TRANSMISSION/AUTOMATIC - NAGI/FILTER - STANDARD PROCEDURE. 

Inspect the valve body for foreign material, starting with the four valves associated with the shift described in the 
environmental data (shift pressure, holding, overlap, command), and continue on to the other valves. 

This DTC is usually set due to an internal transmission problem such as but not limited to: stuck solenoid valve 
and/or contamination in the valve body, broken springs, leaking clutch seals, dislodged or broken snap ring etc. 
Inspect the internal transmission, Refer to 21- AUTOMATIC TRANSMISSION - AUTOMATIC TRANSMISSION 
NAGI/SERVICE INFORMATION for the appropriate service procedure(s) and other possible causes. 


Were there any problems found? 


Yes >> Repair as necessary per the Service Information. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


LX AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 567 
P2638-TORQUE MANAGEMENT FEEDBACK SIGNAL PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) requests torque reductions over the CAN bus during a transmission shift to 
improve shift quality. The TCM verifies that the PCM / ECM has performed the requested torque reduction by mon- 
itoring the response to the request. If the response is not within a specified tolerance, the TCM increments a 
counter, and if this counter reaches a threshold, the DTC sets. 
® When Monitored: 
Engine intervention active for at least 20 ms, no engine torque errors, engine torque demand is greater than 0. 
® Set Condition: 
Torque Reduction acknowledge bit - not set, no shift aborts, the error flag Torque Reduction Acknowledge is 
not set, Powertrain controller not supporting torque requests. 


Possible Causes 


CAN BUS CIRCUIT DTC PRESENT 


TRANSMISSION CONTROL MODULE 
POWERTRAIN / ENGINE CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR ENGINE DTC PRESENT 
With the scan tool, check engine DTCs. 


Are there any engine DTCs present? 


Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK FOR CAN BUS DTCS 
With the scan tool, check for any CAN bus DTCs or a sign of a CAN bus failure. 


Are there any CAN bus DTCs present in any module other than the TCM or an overall indication of a 
CAN bus communication problem? 


Yes >> This is an indication of a CAN bus communication problem. Depending on the DTC, either refer to the 
module reporting the DTC and perform diagnostics for the appropriate symptom or refer to 8 - ELEC- 
TRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS and perform the appro- 
priate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
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3. CHECK IF DTC RESETS 


Turn the ignition off to the lock position. 

Replace and program the Powertrain Control Module per the Service Information. Refer to 8 - ELECTRICAL/ELEC- 
TRONIC CONTROL MODULES/POWERTRAIN CONTROL MODULE for the appropriate service procedure. 

With the scan tool, record the Environmental Data and erase Transmission DTCs. 


NOTE: If the TCM detects and stores a DTC, the TCM also stores the vehicles operating conditions under 
which the DTC originally set and is located in scan tool under Environmental Data. Before erasing any 
stored DTCs, record any available data to assist in duplicating the conditions in which the DTC originally 
set. 

Using the Environmental Data recorded earlier, test drive the vehicle while trying to duplicate the conditions in which 
the DTC originally set. 

With the scan tool, read Transmission DTCs. 


Did the DTC P2638-TORQUE MANAGEMENT FEEDBACK SIGNAL PERFORMANCE reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Input Speed Sensor 2 (N3) is one of two hall effect speed sensors that are used by the Transmission Control 
Module (TCM) to calculate the transmissions turbine speed. Since the turbine speed could not be measured directly, 
two of the drive elements are measured. Two input speed sensors are required because both elements are not 
active in all gears. 
» When Monitored: 
Engine speed greater than 450 RPM with none of the following DTCs present: engine speed, TCM undervolt- 
age, output speed sensor, and/or rear wheel speed DTCs. Also required are all wheel speeds above 250 RPM 
and no wheel slip detected (signal from the ABS system). 
« Set Condition: 
If the Input Speed Sensor 2 (N3} signal is equal to 0 RPM. 


Possible Causes 


(172) SENSOR SUPPLY VOLTAGE CIRCUIT OPEN 

(171) INPUT SPEED SENSOR 2 (N3) SIGNAL CIRCUIT OPEN 

(171) SPEED SENSOR 2 (N3) SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 
(113) SENSOR GROUND CIRCUIT OPEN 


(113) SENSOR GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 
(T71) SPEED SENSOR 2 (N3) SIGNAL CIRCUIT SHORT TO GROUND 
(T13) SENSOR GROUND CIRCUIT SHORT TO GROUND 

INPUT SPEED SENSOR 2 (N93) 

TRANSMISSION CONTROL MODULE 


Always perform the NAG? Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK IF DTC IS CURRENT 


NOTE: The Transmission Control Module stores under Environmental Data the transmission operating con- 
ditions when the DTC was set. Before erasure of any DTC, record all information pertaining to the DTC, 
even if there is more than one DTC stored. 
With the scan tool, erase transmission DTCs. 
Using the Environmeniai Data previously recorded, drive the vehicle and try to duplicate the conditions in which the 
DTC originally set. 

Did the DTC P2767 reset? 


Yes >> Go To 2 
No >> Go To 10 
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2. CHECK THE (172) SENSOR SUPPLY VOLTAGE CIRCUIT FOR AN OPEN 


Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connecior. 

Disconnect the Electrohydraulic Control Unit Assembly harness connec- 
tor. 


NOTE: Check connectors - Clean/repair as necessary. 

Measure the resistance of the (T72) Sensor Supply Voltage circuit from 
the TCM C2 harness connector to the Electrohydraulic Control Unit 
Assembly harness connector. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (172) Sensor Supply Voltage circuit for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 
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3: CHECK THE (T71) INPUT SPEED SENSOR 2 (N3) SIGNAL CIRCUIT FOR AN OPEN 


Measure the resistance of the (T71) Input Speed Sensor 2 (N3) Signal 
circuit from the TCM C2 harness connector to the Electrohydraulic Con- 
trol Unit Assembly harness connector. 


is the resistance above 5.0 ohms? 
Yes >> Repair the (T71) Input Speed Sensor 2 (N3) Signal circuit 


for an open. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 4 
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4. CHECK THE (T13) SENSOR GROUND CIRCUIT FOR AN OPEN 


Measure the resistance of the (T13) Sensor Ground circuit from the 
TCM C2 harness connector to the Electronydraulic Control Unit Assem- 


bly harness connector. Cc 
Is the resistance above 5.0 ohms? 


Yes >> Repair the (113) Sensor Ground circuit for an open. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAGI - STANDARD PROCEDURE) 


No >> Go To 5 
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5. CHECK THE (171) INPUT SPEED SENSOR 2 (N3) SIGNAL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT(S) 


Measure the resistance of the (T71) Input Speed Sensor 2 (N3) Signal 
circuit to all the other circuits in the Electrohydraulic Control Unit | 


1 
Assembly harness connector. 
Is the resistance below 5.0 ohms between the (T71) Input ¢ - ia Ok (C0) 


ae Gee 


Speed Sensor 2 (N3) Signal circuit and any other circuit(s) in 
the Electrohydraulic Control Unit Assembly harness connector? | 


Yes >> Repair the (171) Input Speed Sensor 2 (N3) Signal circuit | 
for a short to another circuif(s). 
Perform NAG1 TRANSMISSION VERIFICATION TEST. | a M 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC ASSEMBLY- 


- NAG1 - STANDARD PROCEDURE) aRaHIOLaHie 
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No >> Go To 6 
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Measure the resistance between ground and the (171) Input Speed 
Sensor 2 (N3) Signal circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (T71) Input Speed Sensor 2 (N3) Signal circuit 
for a short to ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 7 
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7. CHECK THE (T13) SENSOR GROUND CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT(S) 


Measure the resistance between the (113) Sensor Ground circuit to all 
the other circuits in the Electrohydraulic Control Unit Assembly harness 
connector. 


is the resistance below 5.0 ohms between the (T13) Sensor 
Ground circuit and any other circuit(s) in the Electrohydraulic 
Control Unit Assembly harness connector. 


Yes >> Repair the (713) Sensor Ground circuit for a short to 
another circuit(s) pas 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAGI - STANDARD PROCEDURE) 


No >> Go To 8 
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8. CHECK THE (113) SENSOR GROUND CIRCUIT FOR A SHORT TO GROUND 


> 4 


Measure the resistance between ground and the (113) Sensor Ground 
circuit. 


is the resistance below 5.0 ohms? 


Yes >> Repair the (113) Sensor Ground circuit for a short to 
ground. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC 
- NAG1 - STANDARD PROCEDURE) 


No >> Go To 9 


9. CHECK THE INPUT SPEED SENSOR 2 (N3) SIGNAL 


Reconnect the Electrohydraulic Control Unit Assembly harness connec- 
tor. 

Using a Lab Scope, backprobe the (171) Input Speed Sensor 2 (N3) 
Signal circuit at the TCM C2 harness connector. 


WARNING: Properly support the vehicle. 
Raise all drive wheels off the ground. 


Start the engine. 


WARNING: To avoid personal injury or death, keep hands and feet 
clear of rotating wheels. 

Place gear selector in drive and increase vehicle speed to engage 2nd 
gear. 

Compare the scope pattern on the Lab Scope with a typical 5-volt 
square wave pattern. 
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Is the scope pattern comparable to the typical 5-volt square wave signal scope pattern? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 


AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Replace the Input Speed Sensor 2 (N3) per the Service information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAGI/ELECTROHYDRAULIC UNIT - DISASSEMBLY) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 


AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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LX 


| 0. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not 5 VOLT SQUARE WAVE - TYPICAL PATTERN 
present at this time. 

Using the schematics as a guide, inspect the wiring and 
connectors specific to this circuit. 

Wiggle the wiring and connectors while checking for any 
possible open or shorted circuits. 

Check for any Service Information Tune-ups or Techni- 
cal Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICA- 
TION TEST. (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAG1 - | 
80e3afg9 


STANDARD PROCEDURE) 
No >> Test Complete. M 


21-576 AUTOMATIC TRANSMISSION NAG? - ELECTRICAL DIAGNOSTICS 
P2783-TORQUE CONVERTER TEMPERATURE TOO HIGH 


For a complete wiring diagram Refer to Section 8W 


Lx 


Theory of Operation 


The Transmission Control Module (TCM) monitors the friction loss of the torque converter clutch while it is in slip- 
ping mode. The TCM calculates friction loss using CAN communication signals such as, engine speed and engine 
tarque, as well as the torque converter turbine speed computed by the TCM. Depending on the friction loss calcu- 
lated in each program cycle, a corresponding value is added to a factor as long as the torque converter clutch is in 
slipping mode. The factor is set to 0 when the clutch is opened. If the factor reaches a specified value, a DTC is 
set. 


e When Monitored: 
When the solenoid supply voltage is active. With no reporting Input Speed Sensor 1 or 2 (N2 - N3), CAN Bus, 
PCM, CAN Engine, and/or CAN Engine Speed DTCs present. Torque Converter Clutch in slip mode. 


e Set Condition: 
When the friction loss factor reaches a predetermined threshold. 


Possible Causes 


INTERNAL TRANSMISSION OR TORQUE CONVERTER CLUTCH PROBLEM 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR AN INTERNAL TRANSMISSION PROBLEM 

This DTC is an informational DTC. 

Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 
This is usually a sign of Torque Converter Clutch failure or an internal transmission problem. 
Check the Engine and Transmission Cooling Systems for proper operation. 


View repair. 
Repair 
Repair internal Transmission, Torque Converter, and/or Transmission and Engine Cooling systems as 
necessary. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - REMOVAL) and/or 
(Refer to 7 - COOLING - DIAGNOSIS AND TESTING) 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Input Speed Sensors 1 and 2 (N2 - N3) will report the same speed in 2nd, 3rd and 4th gears. If the Input 
Speed Sensor 1 and 2 signals are not the same in these gears, the DTC will set. 
e When Monitored: 
Engine speed greater than 450 RPM, no engine speed DTCs, no TCM undervoltage system operation, no 
output speed sensor DTCs (CAN signal from the ABS sysiem), all wheel speeds above 250 RPM (CAN signal 
from the ABS system), no rear wheel speed DTCs (signal from the ABS system), and no wheel slip detected 
(CAN signal from the ABS system), no shifting operation, Input Speed Sensor 2 (N3) greater than 800 RPM 
and Input Speed Sensor 1 (N2) greater than 0 RPM and the TCM not in reset. 
« Set Condition: 
If the speed difference between the Input Speed Sensors 1 and 2 (N2 - N3) is greater than 150 RPM. 


Possible Causes 
INTERNAL TRANSMISSION 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 , CHECK FOR SPEED SENSOR OR SENSOR SUPPLY VOLTAGE DTCS 
With the scan tool, check for other transmission DTCs. 


Are any Input Speed Sensor and/or Sensor Supply Voltage DTCs present? 


Yes >> Refer to the Transmission category and perform the appropriate symptom(s). (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - NAG1 - DIAGNOSIS AND TESTING) 


No >> Go To 2 


2. CHECK TO SEE IF INPUT SENSOR MISMATCH IS CURRENT 


NOTE: If the TCM detects and stores a DTC, the TCM also stores the vehicles operating conditions under 
which the DTC originally set and is tocated in scan tool under Environmental Data. Before erasing any 
stored DTCs, record any available data to assist in duplicating the conditions in which the DTC originally 
set. 

With the scan tool, record the Environmental Data and erase Transmission DTCs. 

Using the Environmental Data recorded earlier, test drive the vehicle while trying to duplicate the conditions in which 
the DTC originally set. 


Did the DTC P2784-INPUT SPEED SENSOR 1/2 CORRELATION reset? 


Yes >> Go To 3 
No >> Go To 4 


e¥ INTERNAL TRANSMISSION 


Turn the ignition off to the lock position. 
Remove the Transmission Oil Pan and inspect for debris, a plugged Transmission Oil Filter, or any sign of an inter- 
nal transmission problem. 


Is there any debris, plugged Transmission Oil Filter, or any sign of an internal transmission problem? 
Yes >> Repair as necessary. Refer to 21- AUTOMATIC TRANSMISSION-AUTOMATIC TRANSMISSION NAG1/ 
SERVICE INFORMATION for the appropriate service procedures. 
Perform NAG? TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
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are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/VELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


4. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted Circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 
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U0002-CAN C BUS OFF PERFORMANCE 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 msec., this means 
critical information can be shared between controllers. The CAN C bus is a two wire bus with a CAN (+) and a CAN 
(-) circuit. To reduce the potential of radio and other electrical noise interference, the CAN Bus circuit wiring is man- 
ufactured in a twisted pair within the electrical harness. 
e When Monitored: 
Continuously with the ignition on. 
® Set Condition: 
The TCM detects an: open, short to ground, short to voltage of the CAN C (+) or CAN C (-) circuits, short 
between the CAN C (+) or CAN C (-) circuits. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


Does the FCM report a CAN C Bus failure, or one or more CAN C Bus DTCs? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. Perform the diagnostic procedure for UQ001-CAN C BUS 
DTC first if it is present. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF THE DTC iS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Ignition on, engine not running. 

With the scan tool, erase Transmission DTC’s. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC U0002-CAN C BUS OFF PERFORMANCE reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG? - STANDARD PROCEDURE) 


No >> Go To 3 


Lx ——____________— AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 581 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG? - STANDARD PROCEDURE) 


No >> Test Complete. 


21-582 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —____—_—__—__—- LX 
U0100-LOST COMMUNICATION WITH ECM/PCM 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 msec, this means 
critical information can be shared between multiple controllers almost instantaneously. The CAN C bus is a two wire 
bus with a CAN (+) and a CAN (-) circuit. To reduce the potential of radio and other electrical noise interference, the 
CAN Bus circuit wiring is manufactured using a twisted pair configuration within the electrical wiring harness. 
e When Monitored: 
U0002-CAN C BUS OFF PERFORMANCE not present. One second after ignition on and not in Park or Neu- 
tral, no System Overvoltage or System Undervoltage condition present, or the transmission in Park or Neutral 
and engine RPM greater than 850 RPM. 
e Set Condition: 
The DTC will set if a CAN ID was not received in the required time from the ECM or PCM. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


| . CHECK THE FCM FOR CAN C BUS COMMUNICATION DTCS 
With the scan tool, check for FCM DTCs. 
Does the FCM report the DTC U0001-CAN C BUS or U0100-LOST COMMUNICATION WITH ECM/PCM? 
Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. Perform the diagnostic procedure for UO001-CAN C BUS 
first if it is present. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Ignition on, engine not running. 

With the scan tool, erase Transmission DTC’s. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC U0100-LOST COMMUNICATION WITH ECM/PCM reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


LX —————_________—— AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 583 


3: INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


21-584 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —_——__———___- LX 
U0103-LOST COMMUNICATION WITH ELECTRIC GEAR SHIFT MODULE 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 mSec, this means 
critical information can be shared between multiple controllers almost instantaneously. The CAN C bus is a two wire 
bus with a CAN (+) and a CAN (-) circuit. To reduce the potential of radio and other electrical noise interference, the 
CAN Bus circuit wiring is manufactured using a twisted pair configuration within the electrical wiring harness. 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The DTC will set if a valid CAN ID was not received in the required time from the Electronic Gear Shift Moa- 
ule. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Aiways perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK THE FCM FOR CAN C BUS COMMUNICATION DTCS 

With the scan tool, check for FCM DTCs. 
Does the FCM report the DTC U0001-CAN C BUS DTC or U0100-LOST COMMUNICATION WITH ECM/ 
PCM? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. Perform the diagnostic procedure for UO001-CAN C BUS 
first if it is present. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

ignition on, engine not running. 

With the scan tool, erase Transmission DTC's. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC U0100-LOST COMMUNICATION WITH ECM/PCM reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


LX AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 585 


3: INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


21-586 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 
U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE 


For a complete wiring diagram Refer to Section 8W 


LX 


Theory of Operation 


The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 mSec, this means 
critical information can be shared between multiple controllers almost instantaneously. The CAN C bus is a two wire 
bus with a CAN (+) and a CAN (-) circuit. To reduce the potential of radio and other electrical noise interference, the 
CAN Bus circuit wiring is manufactured using a twisted pair configuration within the electrical wiring harness. 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The DTC will set if a valid CAN ID was not received in the required time from the ABS. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1i - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK THE FCM FOR CAN C BUS COMMUNICATION DTCS 

With the scan tool, check for FCM DTCs. 
Does the FCM report the DTC U0001-CAN C BUS DTC or U0121-LOST COMMUNICATION WITH ANTI- 
LOCK BRAKE MODULE? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. Perform the diagnostic procedure for U0001-CAN C BUS 
first if it is present. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

ignition on, engine not running. 

With the scan tool, erase Transmission DTC's. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC's. 


Did the DTC U0121-LOST COMMUNICATION WITH ANTILOCK BRAKE MODULE reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


LM ———__—______—__— AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 587 


oe INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a quide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


21-588 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —_—————___- LX 
U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 mSec, this means 
critical information can be shared between multiple controllers almost instantaneously. The CAN C bus is a two wire 
bus with a CAN (+) and a CAN (-) circuit. To reduce the potential of radio and other electrical noise interference, the 
CAN Bus circuit wiring is manufactured using a twisted pair configuration within the electrical wiring harness. 
6 When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The DTC will set if a valid CAN ID was not received in the required time from the Front Control Module (FCM). 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


Does the FCM report the DTC U0001-CAN C BUS DTC or U0101-LOST COMMUNICATION WITH TCM? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. Perform the diagnostic procedure for U0001-CAN C BUS 
first if it is present. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicies operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Ignition on, engine not running. 

With the scan tool, erase Transmission DTC's. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 ~ ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


Lx AUTOMATIC TRANSMISSION NAG? - ELECTRICAL DIAGNOSTICS 21 - 589 


3: INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


21-590 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —-__—__——___- LX 
U0155-LOST COMMUNICATION WITH CLUSTER/CCN 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 mSec, this means 
critical information can be shared between multiple controllers almost instantaneously. The CAN C bus is a two wire 
bus with a CAN (4+) and a CAN (-) circuit. To reduce the potential of radio and other electrical noise interference, the 
CAN Bus circuit wiring is manufactured using a twisted pair configuration within the electrical wiring harness. 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The DTC will set if a valid CAN ID was not received in the required time from the Cluster/CCN. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK THE FCM FOR CAN C BUS COMMUNICATION DTCS 

With the scan tool, check for FCM DTCs. 
Does the FCM report the DTC U0001-CAN C BUS DTC or U0155-LOST COMMUNICATION WITH CLUS- 
TER/CCN? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. Perform the diagnostic procedure for UQ001-CAN C BUS 
first if it is present. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Controi Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

{ignition on, engine not running. 

With the scan tool, erase Transmission DTC’s. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC U0155-LOST COMMUNICATION WITH CLUSTER/CCN reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal. push out. Pay particular attention to all power and ground circuits. lf no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


LX AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 591 


3: INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


21-592 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 
U0164-LOST COMMUNICATION WITH HVAC CONTROL MODULE | 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 mSec, this means 
critical information can be shared between multiple controllers almost instantaneously. The CAN C bus is a two wire 
bus with a CAN (+) and a CAN (-) circuit. To reduce the potential of radio and other electrical noise interference, the 
CAN Bus circuit wiring is manufactured using a twisted pair configuration within the electrical wiring harness. 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The DTC will set if a valid CAN ID was not received in the required time from the HVAC Control Module. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK THE FCM FOR CAN C BUS COMMUNICATION DTCS 

With the scan tool, check for FCM DTCs. 
Does the FCM report the DTC U0001-CAN C BUS DTC or U0164-LOST COMMUNICATION WITH HVAC 
CONTROL MODULE? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. Perform the diagnostic procedure for U0001-CAN C BUS 
first if it is present. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2: CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects and stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

ignition on, engine not running. 

With the scan tool, erase Transmission DTCs. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. it may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTCs. 


Did the DTC U0164-LOST COMMUNICATION WITH HVAC CONTROL MODULE reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


LX ————______—____—— AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 593 


3: INTERMITTENT WIRING AND CONNECTORS 
The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


21-594 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —-_——_——_——_—- LX 
U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Contro! Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN message received at least once, and no U0002-CAN C Bus 
Off Performance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN message from the Engine Control Module (ECM). 


Possible Causes 


ENGINE DTCS 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK IF FCM CAN BUS DTCS ARE PRESENT 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTCs present? 


Yes >> Refer to 8-ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING and diag- 
nose the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


Are there any Engine DTCs present? 


Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


LX ———__—______—— AUTOMATIC TRANSMISSION NAG? - ELECTRICAL DIAGNOSTICS 21 - 595 
U0404-IMPLAUSIBLE DATA RECEIVED FROM ESM 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN [D from the Electronic Shift Module (ESM). 


Possible Causes 


FCM CAN BUS DTCS PRESENT 


ELECTRONIC SHIFT MODULE DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTCs present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAGI - STANDARD PROCEDURE) 


No >> Go To 2 


2. ELECTRONIC SHIFT MODULE DTC’S PRESENT 
With the scan tool, read Electronic Shift Module (ESM) DTCs. 
Are there any ESM DTCs present? 


Yes >> Refer to Section 21 ~ AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS and perform the 
appropriate diagnostic procedure. 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. [f no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAGI TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-596 AUTOMATIC TRANSMISSION NAG - ELECTRICAL DIAGNOSTICS —-—_———_--___ LX 
U0414-IMPLAUSIBLE DATA RECEIVED FROM FDCM 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the Final Drive Control Module (FDCM). 


Possible Causes 


FINAL DRIVE CONTROL MODULE DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAGi - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR FCM CAN BUS DTCS 


With the scan iool, read FCM DTCs. 
Are there any FCM CAN BUS DTCs present? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go to 2 


Are there any FDCM DTCs present? 


Yes >> Refer to Section 3 - DIFFERENTIAL & DRIVELINE and perform the appropriate symptom(s). 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


LX ———-_______——. AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 597 
U0415-IMPLAUSIBLE DATA RECEIVED FROM ABS 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 
The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the ABS control module. 


Possible Causes © 


FCM CAN BUS DTCS PRESENT 


ABS DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FoR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTCs present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ABS DTCS ARE PRESENT 
With the scan tool, read ABS DTCs. 
Are there any ABS DTCS present? 


Yes >> Refer to Section 5 - BRAKES - ABS ELECTRICAL DIAGNOSTICS category and perform the appropri- 
ate symptom. 
Perform NAGi TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAGI - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-598 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS ~———-—_—__——_— LX 
U0423-IMPLAUSIBLE DATA RECEIVED FROM CLUSTER/CCN 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
« Set Condition: 
When the TCM detects an incorrect CAN ID from the CLUSTER/CCN. 


Possible Causes 


CAN BUS DTCS PRESENT 


CLUSTER/CCN MODULE DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTCs present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF CLUSTER/CCN DTCS ARE PRESENT 
With the scan tool, read CLUSTER/CCN DTCs. 
Are there any CLUSTER/CCN DTCs present? 


Yes >> Refer to Section Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/INSTRUMENT CLUS- 
TER - ELECTRICAL DIAGNOSTICS category and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


LX ———____—__——_—— AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 599 
U0424-IMPLAUSIBLE DATA RECEIVED FROM HVAC CONTROL MODULE 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (1D). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the HVAC control module. 


Possible Causes 


CAN BUS DTCS PRESENT 


HVAC DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR FCM CAN BUS DTCS 


With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTCs present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF HVAC DTCS ARE PRESENT 
With the scan tool, read HVAC DTCs. 
Are there any HVAC DTCs present? 


Yes >> Refer to Section 24 - HVAC - ELECTRICAL DIAGNOSTICS category and perform the appropriate symp- 
tom. 
Perform NAGi TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. ff no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAGI - STANDARD PROCEDURE) 


21-600 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS Lx 


U0431-IMPLAUSIBLE DATA FROM FCM 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 
The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the FCM. 


Possible Causes 
FCM CAN BUS DTCS PRESENT 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


a . CHECK FOR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTCS present? 


Yes = >> Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Lx AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 601 
U110B-LOST ENGINE COOLANT MESSAGE 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation © 


The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 mSec, this means 
critical information can be shared between multiple controllers almost instantaneously. The CAN C bus is a two wire 
bus with a CAN (+) and a CAN (-) circuit. To reduce the potential of radio and other electrical noise interference, the 
CAN Bus circuit wiring is manufactured using a twisted pair configuration within the electrical wiring harness. 
« When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
The DTC will set if a valid CAN ID was not received in the required time from the ECM/PCM. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK THE FCM FOR CAN C BUS COMMUNICATION DTCS 
With the scan tool, check for FCM DTCs. 


Does the FCM report the DTC U0001-CAN C BUS DTC or U0100-LOST COMMUNICATION WITH ECM/ 
PCM? 

Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. Perform the diagnostic procedure for U0001-CAN C BUS 
first if it is present. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Ignition on, engine not running. 

With the scan tool, erase Transmission DTCs. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTCs. 


Did the DTC U110B-LOST ENGINE COOLANT MESSAGE reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


21-602 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS LX 


3: INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


LX ———________—— AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 603 
U1118-LOST ENGINE MESSAGE 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 
The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 mSec, this means 
critical information can be shared between multiple controllers almost instantaneously. The CAN C bus is a two wire 
bus with a CAN (+) and a CAN (-) circuit. To reduce the potential of radio and other electrical noise interference, the 
CAN Bus circuit wiring is manufactured using a twisted pair configuration within the electrical wiring harness. 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The DTC will set if a valid CAN ID was not received in the required time from the ECM/PCM. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK THE FCM FOR CAN C BUS COMMUNICATION DTCS 
With the scan tool, check for FCM DTCs. 
Does the FCM report the DTC U0001-CAN C BUS or U0100-LOST COMMUNICATION WITH ECM/PCM? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. Perform the diagnostic procedure for U0001-CAN C BUS 
first if it is present. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

Ignition on, engine not running. 

With the scan tool, erase Transmission DTCs. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTCs. 


Did the DTC U1118-LOST ENGINE MESSAGE reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAGi TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


21-604 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS ———___—_—_- Lx 


3. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


LX AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 605 
U1119-LOST FCM MESSAGE 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The Transmission Control Module (TCM) receives information from the Engine, Anti-lock Brake System, and the 
Electronic Gear Shift control modules over the CAN C bus. The CAN C bus is a high speed communication bus that 
allows real time control capability between various controllers. Most messages are sent every 20 mSec, this means 
critical information can be shared between muitiple controllers almost instantaneously. The CAN C bus is a two wire 
bus with a CAN (+) and a CAN (-) circuit. To reduce the potential of radio and other electrical noise interference, the 
CAN Bus circuit wiring is manufactured using a twisted pair configuration within the electrical wiring harness. 
¢ When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
The DTC will set if a valid CAN ID was not received in the required time from the FCM. 


Possible Causes 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


ae CHECK THE FCM FOR CAN Cc BUS COMMUNICATION DTCS | 


With the scan tool, check for FCM DTCs. 
Does the FCM report the DTC U0Q001-CAN C BUS or U0101-LOST COMMUNICATION WITH TCM? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. Perform the diagnostic procedure for UO001-CAN C BUS 
first if it is present. 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. _ CHECK IF THE DTC IS CURRENT 


NOTE: When the Transmission Control Module (TCM) detects arid stores a DTC, the TCM also stores the 
vehicles operating conditions under which the DTC originally set. This information is located in the scan 
tool under Environmental Data. Before erasing any stored DTCs, record any available data to assist in dupli- 
cating the conditions in which the DTC originally set. 

ignition on, engine not running. 

With the scan tool, erase Transmission DTC’s. 

Using the Environmental Data recorded earlier, try to duplicate the conditions in which the DTC originally set. It may 
be necessary to test drive the vehicle. 

With the scan tool, read Transmission DTC’s. 


Did the DTC U1119-LOST FCM MESSAGE reset? 


Yes >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 3 


21-606 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —__——__——__—_——- Lx 


3. INTERMITTENT WIRING AND CONNECTORS 


The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 


Were there any problems found? 


Yes >> Repair as necessary. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Test Complete. 


LX ——————_--—- AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 607 
U1400-IMPLAUSIBLE TPS SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
« When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
« Set Condition: 
When the TCM detects an incorrect CAN ID from the ECM/PCM. 


Possible Causes 


FCM CAN BUS DTCS PRESENT 


ECM/PCM DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK FOR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTCs present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


Pa CHECK IF ECM/PCM DTC’S ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTCs present? 


Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAGi - STANDARD PROCEDURE) 


21-608 AUTOMATIC TRANSMISSION NAG? - ELECTRICAL DIAGNOSTICS —-——__—_—__—____ Lx 
U1401-IMPLAUSIBLE ENGINE SPEED SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
« When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the ECM/PCM. 


Possible Causes 


FCM CAN BUS DTCS PRESENT 


ENGINE MODULE DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTCs present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


With the scan tool, read engine DTCs. 
Are there any engine DTCs present? 


Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Lx ———_—_______—_—_—— AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 609 
U1402-IMPLAUSIBLE ENGINE TEMPERATURE SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section &W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
« When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
® Set Condition: 
When the TCM detects an incorrect CAN ID from the ECM/PCM. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 


ECM/PCM DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR FCM CAN BUS DTCS 


Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ENGINE DTC’S ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTC’s present? 


Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-610 AUTOMATIC TRANSMISSION NAG - ELECTRICAL DIAGNOSTICS —-_-_————__—_—_—_—_- LX 
U1404-IMPLAUSIBLE STATIC ENGINE TORQUE SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN [ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
« Set Condition: 
When the TCM detects an incorrect CAN ID from the ECM/PCM. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 
ECM/PCM DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ENGINE DTC’S ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTC’s present? 


Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


LX ———__________— AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 671 
U1405-IMPLAUSIBLE MINIMUM ENGINE TORQUE SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 
The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the ECM/PCM. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 


ECM/PCM DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


| » CHECK FOR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to B-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 ~ TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ENGINE DTC’S ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTC’s present? 


Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom.</ 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 14. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-612 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS ——_—___—_—__- LX 
U1406-IMPLAUSIBLE MAXIMUM ENGINE TORQUE SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the ECM/PCM. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 


ECM/PCM DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 


TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG - STANDARD PROCEDURE) 


Diagnostic Test 


With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ENGINE DTC’S ARE PRESENT 
With the scan tool, read engine DTCs. 


Are there any engine DTC’s present? 


Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 


Perform NAGt TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG? - STANDARD PROCEDURE) 


LX AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 613 
U1407-IMPLAUSIBLE ENGINE TORQUE REQUEST SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section BW 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
« Set Condition: 
When the TCM detects an incorrect CAN ID from the ECM/PCM. 


FCM CAN BUS DTC’S PRESENT 


ECM/PCM DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR FCM CAN BUS DTCS 


With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


With the scan tool, read engine DTCs. 


Are there any engine DTC’s present? 


Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to ail power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-614 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS ——-——_———_—_—_—_—- LX 
U1408-IMPLAUSIBLE BRAKE SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each iD. 
« When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
« Set Condition: 
When the TCM detects an incorrect CAN ID from the ABS control module. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 


ABS DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC ~- NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ABS DTC’S ARE PRESENT 
With the scan tool, read ABS DTCs. 
Are there any ABS DTC’s present? 


Yes >> Refer to 5 - BRAKES - ABS ELECTRICAL DIAGNOSTICS category and perform the appropriate symp- 
tom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAGI - STANDARD PROCEDURE) 


LX ———-—__--_——- AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 615 
U1409-IMPLAUSIBLE LEFT FRONT WHEEL SPEED SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
® When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the ABS control module. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 


ABS CONTROL MODULE DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR FCM CAN BUS DTCS 


With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ABS DTC’S ARE PRESENT 


With the scan tool, read ABS DTCs. 
Are there any ABS DTC’s present? 


Yes >> Refer to 5 - BRAKES - ABS ELECTRICAL DIAGNOSTICS category and perform the appropriate symp- 
tom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-616 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —__—___—__—-__- LX 
U140A-IMPLAUSIBLE RIGHT FRONT WHEEL SPEED SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages seni on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the ABS control module. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 


ABS CONTROL MODULE DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR FCM CAN BUS DTCS 


Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG? TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ABS DTC’S ARE PRESENT 
With the scan tool, read ABS DTCs. 
Are there any ABS DTC’s present? 


Yes >> Refer to 5 - BRAKES - ABS ELECTRICAL DIAGNOSTICS category and perform the appropriate symp- 
tom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAGI - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. if no problems 
are found, replace the TCM per the Service information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


LX —————_—__—_—_—___—_———- AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 617 
U140B-IMPLAUSIBLE LEFT REAR WHEEL SPEED SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the ABS control module. 


FCM CAN BUS DTC’S PRESENT 


ABS CONTROL MODULE DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAGi TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ABS DTC’S ARE PRESENT 
With the scan tool, read ABS DTCs. 
Are there any ABS DTC’s present? 


Yes >> Refer to 5 - BRAKES - ABS ELECTRICAL DIAGNOSTICS category and perform the appropriate symp- 
fom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace ithe TCM per the Service Information. (Refer to 8 ~ ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAGi TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-618 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —————_—_—_——_—- LX 
U140C-IMPLAUSIBLE RIGHT REAR WHEEL SPEED SIGNAL RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
« When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the ABS control module. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 


ABS CONTROL MODULE DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAGi - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ABS DTC’S ARE PRESENT 
With the scan tool, read ABS DTCs. 
Are there any ABS DTC’s present? 


Yes >> Refer to 5 - BRAKES - ABS ELECTRICAL DIAGNOSTICS category and perform the appropriate symp- 
tom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG - STANDARD PROCEDURE) 


Lx ———___—_—__—_—_—— AUTOMATIC TRANSMISSION NAG - ELECTRICAL DIAGNOSTICS 21 - 619 
U140D-IMPLAUSIBLE WHEEL SPEED SIGNALS RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Contro! Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detecis an incorrect CAN ID from the ABS control module. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 


ABS CONTROL MODULE DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


| . CHECK FOR FCM CAN BUS DTCS 
With the scan toot, read FCM DTCs. 
Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ABS DTC’S ARE PRESENT 
With the scan tool, read ABS DTCs. 
Are there any ABS DTC’s present? 


Yes >> Refer to 5 - BRAKES - ABS ELECTRICAL DIAGNOSTICS category and perform the appropriate symp- 
tom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. ff no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 


Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-620 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS —-_—————_—_—__ LX 
U140F-IMPLAUSIBLE ENGINE VARIANT DATA 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN iD is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
* Set Condition: 
When the TCM detects an incorrect CAN ID from the ECM/PCM. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 
ECM/PCM DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAGi Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAGi - STANDARD PROCEDURE) 


Diagnostic Test 


Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ECM/PCM DTC’S ARE PRESENT 
With the scan tool, read ECM/PCM DTCs. 
Are there any ECM/PCM DTC’s present? 


Yes >> Refer to 9 - ENGINE ELECTRICAL DIAGNOSTICS category and perform the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG? TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


LX ——___________- AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 627 
U1410-IMPLAUSIBLE/MISSING FCM VARIANT DATA 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
« When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
e Set Condition: 
When the TCM detects an incorrect CAN ID from the FCM. 


Possible Causes 


FCM CAN BUS DTC’S PRESENT 


| TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8B-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. ff no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-622 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS --_——__——-_- LX 
U1505-IMPLAUSIBLE MESSAGE DATA LENGTH RECEIVED FROM FDCM 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
® Set Condition: 
When the TCM detects an incorrect CAN ID from the Final Drive Control Module (FDCM). 


Possible Causes 


FCM CAN BUS DTCS PRESENT 


FINAL DRIVE CONTROL MODULE DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR FCM CAN BUS DTCS 


With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTCs present? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go to 2 


2. ELECTRONIC SHIFT MODULE DTCS PRESENT 


With the scan tool, read Final Drive Control “Module ( (FDCM) DTCs. . - 
Are there any FOCM DTCs present? 


Yes >> Refer to Section 3 - DIFFERENTIAL & DRIVELINE - FDCM and perform the appropriate diagnostic pro- 
cedure. 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


BK a AUTOMATIC TRANSMISSION NAG - ELECTRICAL DIAGNOSTICS 21 - 623 


U1507-IMPLAUSIBLE ENGINE TEMPERATURE MESSAGE DATA LENGTH 
RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
® Set Condition: 
When the TCM detects an incorrect CAN ID from the ECM/PCM. 


FCM CAN BUS DTC’S PRESENT 


ECM/PCM DTC’S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FoR FCM CAN Bus DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ECM/PCM DTC’S ARE PRESENT 
With the scan tool, read ECM/PCM DTCs. 
Are there any ECM/PCM DTC’s present? 


Yes >> Refer to 9 - ENGINE ELECTRICAL DIAGNOSTICS category and perform the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-624 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 
U1508-IMPLAUSIBLE MESSAGE DATA LENGTH RECEIVED FROM ESM 


For a complete wiring diagram Refer to Section 8W 


Lx 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (1D). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
« Set Condition: 
When the TCM detects an incorrect CAN ID from the Electronic Shift Module (ESM). 


Possible Causes 


FCM CAN BUS DTCS PRESENT 
ELECTRONIC SHIFT MODULE DTCS PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 . CHECK FOR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTCs present? 


Yes >> Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go to 2 


2. ELECTRONIC SHIFT MODULE DTCS PRESENT 
With the scan tool, read Electronic Shift Module (ESM) DTCs. 
Are there any ESM DTCs present? 


Yes >> Refer to Section 21 - AUTOMATIC TRANSMISSION NAG1 - SHIFTER DIAGNOSTICS and perform the 
appropriate diagnostic procedure. 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMISSION CONTROL MODULE. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


LX ————_______—__—- AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 625 
U1509-IMPLAUSIBLE ENGINE VARIANT MESSAGE DATA LENGTH RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 
e When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 
formance DTC present. 
¢ Set Condition: 
When the TCM detects an incorrect CAN ID from the ECM/PCM. 


Possible Causes 


FCM CAN BUS DTC’'S PRESENT 


ECM/PCM DTC'S PRESENT 
TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1 » CHECK FOR FCM CAN BUS DTCS 
With the scan tool, read FCM DTCs. 
Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Go To 2 


2. CHECK IF ECM/PCM DTC’S ARE PRESENT 
With the scan tool, read ECM/PCM DTCs. 
Are there any ECM/PCM DTC’s present? 


Yes >> Refer to 9 - ENGINE ELECTRICAL DIAGNOSTICS category and perform the appropriate symptom. 


Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


21-626 AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS ———————_—______. Lx 
U150A-IMPLAUSIBLE FCM VARIANT MESSAGE DATA LENGTH RECEIVED 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 

The messages sent on the CAN bus are distinguished by an identifier (ID). Each CAN ID is defined to contain a 
certain number of bytes. The Transmission Contro! Module (TCM) verifies that it has received the proper number of 
bytes for each ID. 


« When Monitored: 
Continuously with the ignition on, one valid CAN ID received at least once, and no U0002-CAN Bus Off Per- 


formance DTC present. 


e Set Condition: 
When the TCM detects an incorrect CAN ID from the FCM. 


Possible Causes 
FCM CAN BUS DTC’S PRESENT 


TRANSMISSION CONTROL MODULE 


Always perform the NAG1 Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


Diagnostic Test 


1. CHECK FOR FCM CAN BUS DTCS 


Are there any FCM CAN BUS DTC’s present? 


Yes >> Refer to 8-ELECTRICAL - ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS cate- 
gory and perform the appropriate symptom. 
Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 14. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the TCM per the Service Information. (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/TRANSMISSION CONTROL MODULE - DESCRIPTION) 

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


STANDARD PROCEDURE 


LX ——————___--——- AUTOMATIC TRANSMISSION NAG1 - ELECTRICAL DIAGNOSTICS 21 - 627 
NAG1 PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 


For a complete wiring diagram Refer to Section 8W 

Perform the following pre-diagnostic troubleshooting procedures prior to performing any diagnostic test. 

NOTE: Due to different power control configurations, the Transmission Control Relay (if equipped) may be 

referred to as a PCM relay. 

NOTE: Incorrect fluid level, and/or poor fluid condition can be the cause of many transmission problems. 

Visually inspect the transmission and cooler lines for leakage and repair as necessary and adjust the fluid 

fevel per the Service Information. 

Always perform diagnostics with a fully charged battery to avoid false symptoms. 

1. With the scan tool, read the engine DTCs. Check and repair all engine DTCs prior to performing transmission 
symptom diagnostic procedures. 

2. With the scan tool, read and record all Transmission DTCs. Record the controller software version and variant ID 
(configuration or level). 

NOTE: Check for any Service Information Tune-ups or Technical Service Bulletins (TSB) that may apply. 

NOTE: If the TCM detects and stores a DTC, the TCM also stores the vehicles operating conditions under 

which the DTC originally set. This information is located using a scan tool under Environmental Data. 

Before erasing any stored DTCs, it is recommended to record all available data to assist in troubleshooting 

and duplicating the conditions and in which the DTC originally set. 

3. Verify the current software level of transmission controller. Various problems are corrected by software upgrades 
(flash) to the transmission controller. 

NOTE: If a TCM software update is performed, all DTC information (Environmental Data) will be lost. 

4, Using the wiring diagram/schematic as a guide, inspect the wiring and connectors to all components related to 
the transmission and shift lever assembly. Clean and repair as necessary. 

5. Most DTCs set on start up but some may only set by driving the vehicle. Note the when monitored and set 
conditions of the reported DTC. If variant DTCs are present, perform their respective test first. 

6. Verify the axle ratio and transfer case ratio. 

NOTE: The Transfer case ratio must be programmed using the scan tool under the appropriate gateway 

module (FCM, FDCM, and/or TIPM) even if equipped with AWD or NO transfer case. Validate that the left to 

right tire sizes on each axle are the same. Do not perform diagnostics using a space-saver spare tire. 

Invalid tire sizes (right to left) may cause erroneous DTCs to set. 


tT 


Did any of the above procedures repair the vehicle? 


Yes >> Testing is complete. 
Perform NAG1 TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1 - STANDARD PROCEDURE) 


No >> Refer to the identified category and perform the appropriate symptom(s). 


21 
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NAG1 TRANSMISSION VERIFICATION TEST 


To 


1 
2 
3. 
4 
5 


validate that the repair(s) fixed the vehicle, perform the following steps. 


. Reconnect any disconnected components. 
. Connect the scan tool to the Data Link Connector. 


With the scan tool, erase ABS DTCs. 


. With the scan tool, erase PCM DTCs. 
. With the scan tool, erase TCM DTCs. 


CAUTION: Apply the parking brake. 
NOTE: The Transmission Temperature can only be read while in Reverse or Drive. 


6. 


10. 


With the scan tool, display the Transmission temperature. Start and run the engine until the Transmission tem- 
perature is above 43° C (110° F). 


. lf internal transmission components were repaired or replaced check the Transmission fluid and adjust if neces- 


sary. Refer to the Service Information for the proper Fluid Fill procedure. (Refer to 21 - TRANSMISSION/TRANS- 
AXLE/AUTOMATIC - NAG1/FILTER - STANDARD PROCEDURE) 


. If the TCM (EGS) is flashed or replaced, with the scan tool, perform an EGS initialization to relearn variant cod- 


ing. 


. If internal transmission repairs are performed or replacement of the Transmission Control Module, perform a 


TCM ADAPTATION procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/TRANSMIS- 
SION CONTROL MODULE - STANDARD PROCEDURE) 


After performing the above procedures, perform the Road Test Procedure. 


ROAD TEST PROCEDURE 


ts. 
2. 


4. 


1 


Road test the vehicle. Make fifteen to twenty 1-2, 2-3, 3-4, and 4-5 upshifts. 


Perform these shifts from a standing start to 72 Km/h (45 mph) with a constant throttle opening of 20 to 25 
degrees. 


. With speeds below 40 Km/h (25 mph), make five to eight wide open throttle kickdowns to 1st gear. Allow at least 


5 seconds each in 2nd and 3rd gear between each kickdown. 
With the sean tool, read DTCs. 


Did any DTCs set? 


Yes >> Refer to the identified category and perform the appropriate symptom(s). 


No 


>> Testing is complete. 


Lx AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION 21 - 629 
AUTOMATIC TRANSMISSION NAG1 - SERVICE 
INFORMATION 
TABLE OF CONTENTS 
page page 
AUTOMATIC TRANSMISSION NAG? - SERVICE CLUTCH-FREEWHEELING 
INFORMATION DESCRIPTION tay itick vith Sean ca MSS 764 
DESGORIPTION coinsc cpa die tee nethe Seite bunks bate’ 631 GPERATION 0 os eld on ea hee eta dee 28 764 
OPERATION |... 0 00. cc eee 633 DISASSEMBLY .............0 20.00.0002 00 ee eee 765 
DIAGNOSIS AND TESTING ASSEMBEY (i426 4-95 dad tide Bond bo tind # ES 787 
AUTOMATIC TRANSMISSION - GENERAL CABLE-GEARSHIFT 
CONDITIONS wiesscce once oin ie ened a eboaeanas 660 DIAGNOSIS AND TESTING 
PRELIMINARY. 32 0 s200:cdrchegnule seig opionaltd es 660 GEARSHIFT GABLE... jsacscasaaaei eda eed 3 768 
ROAD: TESTING ie nie theese area dowwes eran aoe 661 REMOVAL Ge oer data bade Sheen ads 768 
AUTOMATIC TRANSMISSION ............--. 662 INSTALLATION 2.0.00... ccc ccc cece eee eee 769 
AIR CHECKING TRANSMISSION CLUTCH ADJUSTMENTS - GEARSHIFT CABLE ......... 771 
OPERATION: 22:22 Sa¢0 5 acces ig Seedatended ane the 673 CLUTCHES-HOLDING 
STANDARD PROCEDURE - ALUMINUM DESCRIPTION. cone de tee ea wa elects 773 
THREAD REPAIR oo... es 675 OPERATION bic ich iad ca Boa iatadiee « 774 
REMOVA bestest ete ep cad atgnd oie yao Gass 675 B1-HOLDING CLUTCH 
DISASSEMBLY! yadecsw cs nite hearts fiends 28 679 DISASSEMBLY ics fan bi a a 775 
CLEANING 5.06.24 bu ca ater aebatantaes teed eee bes 684 ASSEMBIN: facade anata seein scm ors nk 776 
INSPECTION #2, cccwak @ dcdiag ss cee ee eee on embers ot 685 B2-HOLDING CLUTCH 
ASSEMBEY esficdccrins wrsreencd dearsane nee heed anaes 685 DISASSEMBLY > |s..2:.000 in See diee Se ities 780 
INSTALLATION 0.00000. 2 cece ee eee 694 ASSEMBLY. s.f0 shat dae 84 Me Bide abt open oceus 782 
SCHEMATICS AND DIAGRAMS ............... 699 CLUTCHES-INPUT 
SPEGIPICATIONS 44. fs.0 aoe Dawes ended hed ae 720 DESCRIPTION® 2 d.snils <0 Ben tatlod Senate 786 
SPECIAL TOOLS - AUTOMATIC OPERATION sts os2.acses dA rau ied s.n ecw 787 
TRANSMISSION - NAGI ................... 722 K1-INPUT CLUTCH 
MECHANISM-BRAKE TRANSMISSION SHIFT DISASSEMBLY 2.6.0 cede can thee che oe eke 788 
INTERLOCK ASSEMBIN. «44.40 S0 eden ioe a eae 790 
DESCRIPTION sccrsici Guid tugs. 6. eal et aers eee 724 K2-INPUT CLUTCH 
OPERATION faccscener a eyaleeiie hace whew Sad ales vs 724 DISASSEMBLY® icc sciivia dL iisce ten aie. ce beta Ce aes 793 
DIAGNOSIS AND TESTING - BRAKE ASSEMBLY 4s. .c 2% os Jl d shad a ete hated 795 
TRANSMISSION SHIFT INTERLOCK ....... 726 K3-INPUT CLUTCH 
UNIT-ELECTROHYDRAULIC CONTROL DISASSEMBEY (sscoitc sande daca na died a Pubic 800 
DESCRIPTION 2.33.35 duck Whe ea eo va dine de de 727 ASSEMBLY scec bcc eines a oe eae de ewe eS 801 
OPERATION tas. 2xeusmcan mantic tine tha ateder wears 735 SENSORS-INPUT SPEED 
REMOVAL aiis cotwas vals geen ek nnn 8 744 DESCRIPTION 6. cece ned an ah otaG lead wha 804 
DISASSEMBLY: 5 iscex hace Geko aw raw eet ered 742 OPERATION obo bcs) Misethca a ded a taennha bes ees 804 
CLEANING: se5citsonont aataecm ne Gee te hela 749 PUMP-OIL 
INSPECTION: sigeusuck ca ers ae ks wees 749 DESCRIPTION % sczacven agdaiday ditch als aad ag eubin Bees 806 
ASSEMBLY. 22 icc 38S et ot antic ahcquebegauewid patace 749 OPERATION =o. atten he Relic ts doeaynatns FE aoe eas 806 
INSTALLATION 2.00... cece ee ice eee ee nees 757 DISASSEMBLY® a::..4 3.5 cea beni cae oe BoE Sa 806 
FLUID AND FILTER CEEANING 6 io5.556 nhveas bieiies Slade wad dame, 3 807 
DESCRIPTION (0g cnc cchctawes gee tneee dee eae 759 INSPECTION! b..34 Ag. ohts tia ooo S Sead SU ea 807 
OPERATION ache cited Sales ans awed apace 759 ASSEMBLY fice de dn Polite ies nee) Peas 808 
DIAGNOSIS AND TESTING BEARING-OUTPUT SHAFT 
EFFECTS OF INCORRECT FLUID LEVEL ....760 REMOVAL sever eee ceed aga tals areca iene 809 
CAUSES OF BURNT FLUID ................. 760 INSTALLATION 0.0.0.0... ccc eee cee renee 810 
FLUID CONTAMINATION ....0...........205- 760 SEAL-FILL TUBE 
STANDARD PROCEDURE REMOVAL crown ek vee tee aaa eas 813 
CHECK OIL LEVEL co eeaieadiek nbs ey eek be 760 INSTALLATION: acice ce Me ed deca eh 814 
TRANSMISSION FILL 2.0.2.0 eee 762 SEAL-OUTPUT SHAFT 
FLUID/FILTER SERVICE ..........0...-..225. 763 REMOVAL 8 oe fietind pica dak ocak oud auares 816 


21 - 630 
INSTALLATION ..0..0. 0 cee eee 816 
CABLE-PARK LOCK 
DESCRIPTION e223. cc se bie eis bees bees 818 
GEARTRAIN-PLANETARY 
DESCRIPTION * cesnear dete creeds 819 
OPERATION sciece el Lek Spas ete cee bees 819 
DISASSEMBLY ec oteeesaw ge deg ites Sele wceen 820 
ASSEMBLY soca decane ci ewe eaten ee ee ere dibes 821 
MECHANISM-SHIFT 
DESCRIPTION ccc Sou gui wed cathe tae ia taG ets 823 
OPERATION: sirectiwsee cle aretercnn tele bopttennus Bees mee ea 823 
REMOVAL 22 fe necepiieiee ba anversi aes. sere ae oe 825 
INSTALLATION secs eo dace dct e ene oo een ie ee 826 
SOLENOID 
DESCRIPTION, wi. ¢ nndate poatediie teal oa gabe as 829 


OPERATION is hier sai dee Gehy 4 ae the Rode Gene ds 831 


AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION 


CONTACT-TEMPERATURE SENSOR/PARK- 
NEUTRAL 
DESCRIPTION 
PARK/NEUTRAL CONTACT 
TRANSMISSION TEMPERATURE SENSOR .. 
OPERATION 
PARK/NEUTRAL CONTACT 
TRANSMISSION TEMPERATURE SENSOR .. 
CONVERTER-TORQUE 
DESCRIPTION few cstucid elec nadt teats 


INSTALLATION 
SEAL-TORQUE CONVERTER HUB 


Lx 


LX AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION 21 - 631 


AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION 
DESCRIPTION 


SEIS 


~ O@OO © © OO @ @ 


—— 


Y et (A 
BY : 
ey Oy i 


| 
| 
| 
| 
| 
| 
| 


cass 
I AGE 


80e28e56 


NAG1 Automatic Transmission 


1 - TORQUE CONVERTER 11 - PARKING LOCK GEAR 

2 - OIL PUMP 12 - INTERMEDIATE SHAFT 

3 - DRIVESHAFT 13 - FREEWHEEL F2 

4 - MULTI-DISC HOLDING CLUTCH B1 14 - REAR PLANETARY GEAR SET 

5 - DRIVING CLUTCH K1 15 - CENTER PLANETARY GEAR SET 

6 - DRIVING CLUTCH K2 16 - ELECTROHYDRAULIC CONTROL UNIT 
7 - MULTI-DISC HOLDING CLUTCH B3 17 - FRONT PLANETARY GEAR SET 

8 - DRIVING CLUTCH K3 18 - FREEWHEEL Fi 

9 - MULTI-DISC HOLDING CLUTCH B2 19 - STATOR SHAFT 


10 - OUTPUT SHAFT 20 - TORQUE CONVERTER LOCK-UP CLUTCH 


The NAG1 automatic transmission is an electronically controlled 5-speed transmission with a lock-up clutch in the 
torque converter. The ratios for the gear stages are obtained by 3 planetary gear sets. Fifth gear is designed as an 
overdrive with a high-speed ratio. 
NAG1 identifies a family of transmissions and means “N”’ew “A”utomatic “G”earbox, generation 1. Various marketing 
names are associated with the NAG1 family of transmissions, depending on the transmission variation being used 
in a specific vehicle. Some examples of the marketing names are: W5A300, W5A380, and W5A580. The marketing 
name can be interpreted as follows: 

« W = A transmission using a hydraulic torque converter. 

« 5 = 5 forward gears. 

« A= Automatic Transmission. 

e 580 = Maximum input torque capacity in Newton meters. 
The gears are actuated electronically/nydraulically. The gears are shifted by means of an appropriate combination of 
three multi-disc holding clutches, three multi-disc driving clutches, and two freewheeling clutches. 


Electronic transmission control enables precise adaptation of pressures to the respective operating conditions and to 
the engine output during the shift phase which results in a significant improvernent in shift quality. 


Furthermore, it offers the advantage of a flexible adaptation to various vehicle and engines. 
Basically, the automatic transmission with electronic control offers the following advantages: 
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« Reduces fuel consumption. 

« Improved shift comfort. 

e More favourable step-up through the five gears. 
® increased service life and reliability. 

« Lower maintenance costs. 


TRANSMISSION IDENTIFICATION 


The transmission can be generically identified visually by the presence of a round 13-way connector located near 
the front corner of the transmission oil pan, on the right side. Specific transmission information can be found 
stamped into a pad on the left side of the transmission, above the oil pan rail. 


TRANSMISSION GEAR RATIOS 


The gear ratios for the NAG1 automatic transmission are as follows: 


StH Die tense eee atten ccd Sa Pee dah ct OR Meda nase ONG eal Oe a cay Te ceacd- he OE PRCT eee RSET RTD etna te Athy 3.59:1 
QNOMGECAT 2 Sesack we Gib Bu aie ls hala tcsd goths eo Ge oh ertectdieand a does BEA ehh ay RA RES Bt bart ne 3 ten al tse 2.19:1 
EG CLO AM ae eign he cel ner Kaylee panes hee st tes cee Ae Meat Dt A atlas Phe ia SIA AIRS edie dels Coan nc elec hited mk Doe 1LA4Al:1 
ACIS EATS in csaut Se Ghats teed pds ee ONG A aS De ik the Rs TE oe ne bee hd wae 1,00:1 
OEM GATS hrs teste Re coal ne eS tee te Ae LO Lc ta tide Bien ak oat atte ck aa Behe ee a Sah 0.83:1 
FREVETSO on. 4, 29o its ath SE SSRN eco cates alle Se Malan aheaiet bearing a esak hd Np and ocean en aquive fs hele Sta, oe dle 3.16:1 


TRANSMISSION HOUSING 


The converter housing and transmission are made from a light alloy. These are bolted together and centered via the 
outer multi-disc carrier of multi-disc holding clutch, B1. A coated intermediate plate provides the sealing. The oil 
pump and the outer multi-disc carrier of the multi-disc holding clutch, B1, are bolted to the converter housing. The 
stator shaft is pressed into it and prevented from rotating by splines. The electrohydraulic unit is bolted to the trans- 
mission housing from underneath. A sheet metal steel oil pan forms the closure. 


MECHANICAL SECTION 


The mechanical section consists of a input shaft, output shaft, a sun gear shaft, and three planetary gear sets which 
are coupled to each other. The planetary gear sets each have four planetary pinion gears. The oil pressure for the 
torque converter lock-up clutch and clutch K2 is supplied through bores in the input shaft. The oil pressure to clutch 
K3 is transmitted through the output shaft. The lubricating oil is distributed through additional bores in both shafts. 
All the bearing points of the gear sets, as well as the freewheeling clutches and actuators, are supplied with lubri- 
cating oil. The parking lock gear is connected to the output shaft via splines. 


Freewheeling clutches F1 and F2 are used to optimize the shifts. The front freewheel, F1, is supported on the 
extension of the stator shaft on the transmission side and, in the locking direction, connects the sun gear of the front 
planetary gear set to the transmission housing. In the locking direction, the rear freewheeling clutch, F2, connects 
the sun gear of the center planetary gear set to the sun gear of the rear planetary gear set. 


ELECTROHYDRAULIC CONTROL UNIT 


The electrohydraulic control unit comprises the shift plate made from light alloy for the hydraulic control and an 
electrical control unit. The electrical control unit comprises of a supporting body made of plastic, into which the 
electrical components are assembled. The supporting body is mounted on the shift plate and screwed to it. 


Strip conductors inserted into the supporting body make the connection between the electrical components and a 
plug connector. The connection to the wiring harness on the vehicle and the transmission control module (TCM) is 
produced via this 13-pin plug connector with a bayonet lock. 


SHIFT GROUPS 


The hydraulic control components (including actuators) which are responsible for the pressure distribution before, 
during, and after a gear change are described as a shift group. Each shift group contains a command valve, a 
holding pressure shift valve, a shift pressure shift valve, overlap regulating valve, and a solenoid. 


The hydraulic system contains three shift groups: 1-2/4-5, 2-3, and 3-4. Each shift group can also be described as 
being in one of two possible states. The active shift group is described as being in the shift phase when it is actively 
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engaging/disengaging a clutch combination. The 1-2/4-5 shift group control the B1 and K1 clutches. The 2-3 shift 
group controls the K2 and K3 clutches. The 3-4 shift group controls the K3 and B2 clutches. 


OPERATION 


The transmission control is divided into the electronic and hydraulic transmission control functions. While the elec- 
tronic transmission control is responsible for gear selection and for matching the pressures to the torque to be trans- 
mitied, the transmission’s power supply contro! occurs via hydraulic elements in the electrohydraulic control module. 
The oil supply to the hydraulic elements, such as the hydrodynamic torque converter, the shift elements and the 
hydraulic transmission control, is provided by way of an oil pump connected with the torque converter. 


The Transmission Control Module (TCM) allows for the precise adaptation of pressures to the corresponding oper- 
ating conditions and to the engine output during the gearshift phase, resulting in a noticeable improvement in shift 
quality. The engine speed limit can be reached in the individual gears at full throttle and kickdown. The shift range 
can be changed in the forward gears while driving, but the TCM employs a downshift safeguard to prevent over- 
revving the engine. The system offers the additional advantage of flexible adaptation to different vehicle and engine 
variants. 


EMERGENCY RUNNING FUNCTION 


In order to ensure a safe driving state and to prevent damage to the automatic transmission, the TCM control mod- 
ule switches to limp-home mode in the event of critical faults. A diagnostic trouble code (DTC) assigned to the fault 
is stored in memory. All solenoid and regulating valves are thus de-energized. 
The net effect is: 

« The last engaged gear remains engaged. 

® The modulating pressure and shift pressures rise to the maximum levels. 

« The torque converter lockup clutch is deactivated. 
In order to preserve the operability of the vehicle to some extent, the hydraulic control can be used to engage 2nd 
gear or reverse using the following procedure: 

e Stop the vehicle. 

« Move selector lever to "P”. 

® Switch off engine. 

« Wait at least 10 seconds. 

e Start engine. 

« Move selector lever to D: 2nd gear. 

« Move selector lever to R: Reverse gear. 
The limp-home function remains active until the DTC is rectified or the stored DTC is erased with the appropriate 
scan tool. Sporadic faults can be reset via ignition OFF/ON. 


CLUTCH APPLICATION 
Refer to CLUTCH APPLICATION for which shift elements are applied in each gear position. 
CLUTCH APPLICATION 
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FIRST GEAR POWERFLOW 


LX 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 
2- TORQUE CONVERTER TURBINE 

3 - TORQUE CONVERTER IMPELLER 

4 - HOLDING CLUTCH Bt 

5 - HOLDING CLUTCH B3 

6 - HOLDING CLUTCH B2 

7 - DRIVING CLUTCH K4 

8 - FRONT PLANETARY ANNULUS GEAR 

9 - DRIVING CLUTCH K2 

10 - CENTER PLANETARY ANNULUS GEAR 
11 - REAR PLANETARY ANNULUS GEAR 
12 - DRIVING CLUTCH K3 

13 - FRONT PLANETARY CARRIER 

A- ENGINE SPEED 

B - TRANSMISSION INPUT SPEED 

C - FIRST GEAR RATIO 
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First Gear Powerflow 


14 - CENTER PLANETARY CARRIER 

15 - REAR PLANETARY CARRIER 

16 - TORQUE CONVERTER STATOR 

17 - FRONT PLANETARY PINION GEARS 
18 - CENTER PLANETARY PINION GEARS 
19 - REAR PLANETARY PINION GEARS 
20 - FREEWHEELING CLUTCH F1 

21 - FRONT PLANETARY SUN GEAR 

22 - CENTER PLANETARY SUN GEAR 
23 - REAR PLANETARY SUN GEAR 

24 - FREEWHEELING CLUTCH F2 

25 - INPUT SHAFT 

26 - OUTPUT SHAFT 

D - SECOND GEAR RATIO 

E - THIRD GEAR RATIO 

F - FIXED PARTS 
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First Gear Powertlow 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 14 - CENTER PLANETARY CARRIER 

2 - TORQUE CONVERTER TURBINE 15 - REAR PLANETARY CARRIER 

3 - TORQUE CONVERTER IMPELLER 16 - TORQUE CONVERTER STATOR 

4 - HOLDING CLUTCH Bt 17 - FRONT PLANETARY PINION GEARS 
5 - HOLDING CLUTCH B3 18 - CENTER PLANETARY PINION GEARS 
6 - HOLDING CLUTCH B2 19 - REAR PLANETARY PINION GEARS 
7 - DRIVING CLUTCH K1 20 - FREEWHEELING CLUTCH F1 

8 - FRONT PLANETARY ANNULUS GEAR 21 - FRONT PLANETARY SUN GEAR 

9 - DRIVING CLUTCH K2 22 - CENTER PLANETARY SUN GEAR 
10 - CENTER PLANETARY ANNULUS GEAR 23 - REAR PLANETARY SUN GEAR 

11 - REAR PLANETARY ANNULUS GEAR 24 - FREEWHEELING CLUTCH F2 

12 - DRIVING CLUTCH K3 25 - INPUT SHAFT 

13 - FRONT PLANETARY CARRIER 26 - OUTPUT SHAFT 

A- ENGINE SPEED D - SECOND GEAR RATIO 

B - TRANSMISSION INPUT SPEED E - THIRD GEAR RATIO 


C - FIRST GEAR RATIO F - FIXED PARTS 


Torque from the torque converter is increased via the input shaft (25) and ail three planetary gearsets and trans- 
ferred to the output shaft (26). 


Front Planetary Gear Set 


The annulus gear (8) is driven by the input shaft (25). The sun gear (21) is held against the housing by the locked 
freewheel Fi (20) during acceleration and via the engaged multiple-disc holding clutch Bi (4) during deceleration. 
The planetary pinion gears (17) turn on the fixed sun gear (21) and increase the torque from the annulus gear (8) 
to the planetary carrier (13). The planetary carrier (13) moves at a reduced speed in the running direction of the 
engine. 


Rear Pianetary Gear Set 


The annulus gear (11) turns at a reduced speed due to the mechanical connection to the front planetary carrier (15). 
The sun gear (23) is held against the housing by the engaged multiple-disc holding clutch B2 (6), by the locked 
freewheel F2 (24) during acceleration and by the engaged multiple-disc clutch K3 (12) during deceleration. The 
planetary gears (19) turn on the fixed sun gear (23) and increase the torque from the annulus gear (11) to the 
planetary carrier (15). The planetary carrier (15) moves at a reduced speed in the running direction of the engine. 


21-636 AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION LX 


Center Planetary Gear Set 


The annulus gear (10) is driven at the same speed as the rear planetary carrier (15) as a result of a mechanical 
connection. The sun gear (22) is held against the housing by the multiple-disc holding clutch B2 (6). The planetary 
pinion gears (18) turn on the fixed sun gear (22) and increase the torque from the annulus gear (10) to the plan- 
etary carrier (14). The output shaft (26) connected to the planetary carrier (14) turns at a reduced speed in the 
running direction of the engine. 


SECOND GEAR POWERFLOW 
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Second Gear Powerflow 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 14 - CENTER PLANETARY CARRIER 

2 - TORQUE CONVERTER TURBINE 15 - REAR PLANETARY CARRIER 

3 - TORQUE CONVERTER IMPELLER 16 - TORQUE CONVERTER STATOR 

4 - HOLDING CLUTCH B1 17 - FRONT PLANETARY PINION GEARS 
5 - HOLDING CLUTCH B3 18 - CENTER PLANETARY PINION GEARS 
6 - HOLDING CLUTCH B2 19 - REAR PLANETARY PINION GEARS 
7 - DRIVING CLUTCH K1 20 - FREEWHEELING CLUTCH F1 

8 - FRONT PLANETARY ANNULUS GEAR 21 - FRONT PLANETARY SUN GEAR 

9 - DRIVING CLUTCH K2 22 - CENTER PLANETARY SUN GEAR 
10 - CENTER PLANETARY ANNULUS GEAR 23 - REAR PLANETARY SUN GEAR 

11 - REAR PLANETARY ANNULUS GEAR 24 - FREEWHEELING CLUTCH F2 

12 - DRIVING CLUTCH K3 25 - INPUT SHAFT 

13 - FRONT PLANETARY CARRIER 26 - OUTPUT SHAFT 

A- ENGINE SPEED D - SECOND GEAR RATIO 

B - TRANSMISSION INPUT SPEED E - FIXED PARTS 


C- FIRST GEAR RATIO 


LX ————______________— AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION 21 - 637 


EO B ae C a8 D AN 


80ea2ac90 


Second Gear Powerflow 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 14 - CENTER PLANETARY CARRIER 

2- TORQUE CONVERTER TURBINE 15 - REAR PLANETARY CARRIER 

3 - TORQUE CONVERTER IMPELLER 16 - TORQUE CONVERTER STATOR 

4- HOLDING CLUTCH B1 17 - FRONT PLANETARY PINION GEARS 
5 - HOLDING CLUTCH B3 18 - CENTER PLANETARY PINION GEARS 
6 - HOLDING CLUTCH B2 19 - REAR PLANETARY PINION GEARS 
7- DRIVING CLUTCH K1 20 - FREEWHEELING CLUTCH F1 

8 - FRONT PLANETARY ANNULUS GEAR 21 - FRONT PLANETARY SUN GEAR 

9 - DRIVING CLUTCH K2 22 - CENTER PLANETARY SUN GEAR 
10 - CENTER PLANETARY ANNULUS GEAR 23 - REAR PLANETARY SUN GEAR 

11 - REAR PLANETARY ANNULUS GEAR 24 - FREEWHEELING CLUTCH F2 

12 - DRIVING CLUTCH K3 25 - INPUT SHAFT 

13 - FRONT PLANETARY CARRIER 26 - OUTPUT SHAFT 

A- ENGINE SPEED D - SECOND GEAR RATIO 

B - TRANSMISSION INPUT SPEED E - FIXED PARTS 


CG» FIRST GEAR RATIO 


Torque from the torque converter is increased via the input shaft (25) and the center and rear planetary gearset and 
transferred to the output shaft (26). 


Front Planetary Gear Set 


The planetary carrier (13) and sun gear (21) are connected via the engaged multiple-disc clutch K1 (7). The plan- 
etary gearset is therefore blocked and turns as a closed unit at the input speed due to the mechanical connection 
of the annulus gear (8) and input shaft. 


Rear Planetary Gear Set 


The annulus gear (11) turns at the input speed as a result of the mechanical connection to the front planetary carrier 
(13). The sun gear (23) is held against the housing by the engaged multiple-disc holding clutch B2 (6), by the 
locked freewheel F2 (24) during acceleration and by the engaged multiple-disc clutch K3 (12) during deceleration. 
The planetary pinion gears (19) turn on the fixed sun gear (23) and increase the torque from the annulus gear (11) 
to the planetary carrier (15). The planetary carrier (15) moves at a reduced speed in the running direction of the 
engine. 
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Center Planetary Gear Set 


The annulus gear (10) is driven at the same speed as the rear planetary carrier (15) as a result of a mechanical 
connection. The sun gear (22) is held against the housing by the multiple-disc holding clutch B2 (6). The planetary 
pinion gears (18) turn on the fixed sun gear (22) and increase the torque from the annulus gear (10) to the plan- 
etary carrier (14). The output shaft (5) connected to the planetary carrier (14) turns at a reduced speed in the run- 


ning direction of the engine. 


THIRD GEAR POWERFLOW 
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1 - TORQUE CONVERTER LOCK-UP CLUTCH 
2- TORQUE CONVERTER TURBINE 

3- TORQUE CONVERTER IMPELLER 

4 - HOLDING CLUTCH B1 

5 - HOLDING CLUTCH B3 

6 - HOLDING CLUTCH B2 

7 - DRIVING CLUTCH K1 

8 - FRONT PLANETARY ANNULUS GEAR 

9 - DRIVING CLUTCH K2 

10 - CENTER PLANETARY ANNULUS GEAR 
11 - REAR PLANETARY ANNULUS GEAR 

12 - DRIVING CLUTCH K3 

13 - FRONT PLANETARY CARRIER 

A- ENGINE SPEED 

B - TRANSMISSION INPUT SPEED 


Third Gear Powerflow 


14 - CENTER PLANETARY CARRIER 

15 - REAR PLANETARY CARRIER 

16 - TORQUE CONVERTER STATOR 

17 - FRONT PLANETARY PINION GEARS 
18 - CENTER PLANETARY PINION GEARS 
19 - REAR PLANETARY PINION GEARS 
20 - FREEWHEELING CLUTCH Ft 

21 - FRONT PLANETARY SUN GEAR 

22 - CENTER PLANETARY SUN GEAR 
23 - REAR PLANETARY SUN GEAR 

24 - FREEWHEELING CLUTCH F2 

25 - INPUT SHAFT 

26 - OUTPUT SHAFT 

Cc - FIRST GEAR RATIO 

D- FIXED PARTS 
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Third Gear Powerflow 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 14 - CENTER PLANETARY CARRIER 

2- TORQUE CONVERTER TURBINE 15 - REAR PLANETARY CARRIER 

3 - TORQUE CONVERTER IMPELLER 16 - TORQUE CONVERTER STATOR 

4 - HOLDING CLUTCH Bi 17 - FRONT PLANETARY PINION GEARS 
5 - HOLDING CLUTCH B3 18 - CENTER PLANETARY PINION GEARS 
6 - HOLDING CLUTCH B2 19 - REAR PLANETARY PINION GEARS 
7 - DRIVING CLUTCH Ki 20 - FREEWHEELING CLUTCH F1 

8 - FRONT PLANETARY ANNULUS GEAR 21 - FRONT PLANETARY SUN GEAR 

9 - DRIVING CLUTCH K2 22 - CENTER PLANETARY SUN GEAR 
10 - CENTER PLANETARY ANNULUS GEAR 23 - REAR PLANETARY SUN GEAR 

11 - REAR PLANETARY ANNULUS GEAR 24 - FREEWHEELING CLUTCH F2 

12 - DRIVING CLUTCH K3 25 - INPUT SHAFT 

13 - FRONT PLANETARY CARRIER 26 - OUTPUT SHAFT 

A- ENGINE SPEED C - FIRST GEAR RATIO 


B - TRANSMISSION INPUT SPEED D- FIXED PARTS 


Torque from the torque converter is increased via the input shaft (25) and the center planetary gearset and trans- 
ferred to the output shaft (26). 


Front Planetary Gear Set 


The planetary carrier (13) and sun gear (21) are connected via the engaged multiple-disc clutch K1 (7). The plan- 
etary gearset is therefore locked and turns as a closed unit at the input speed due to the mechanical connection of 
the annulus gear (8) and input shaft (25). 


Rear Planetary Gear Set 


The multiple-disc clutch K2 (9) is engaged and transfers the input speed of the input shaft (25) to the planetary 
carrier (15) via the annulus gear (10). The annulus gear (11) turns in the same way as the planetary carrier (15) due 
to the mechanical connection with the locked front planetary gearset. This planetary gearset is therefore locked and 
turns as a closed unit. 


Center Planetary Gear Set 


The annulus gear (10) turns at the input speed as a result of the engaged multiple-disc clutch K2 (9). The sun gear 
(22) is held against the housing by the multiple-disc holding clutch B2 (6). The planetary pinion gears (18) turn on 
the fixed sun gear (22) and increase the torque from the annulus gear (10) to the planetary carrier (14). The output 
shaft (26) connected to the planetary carrier (14) turns at a reduced speed in the running direction of the engine. 
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FOURTH GEAR POWERFLOW 
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1 - TORQUE CONVERTER LOCK-UP CLUTCH 
2- TORQUE CONVERTER TURBINE 

3- TORQUE CONVERTER IMPELLER 

4- HOLDING CLUTCH B1 

§ - HOLDING CLUTCH B3 

6 - HOLDING CLUTCH B2 

7 - DRIVING CLUTCH K1 

8 - FRONT PLANETARY ANNULUS GEAR 

9 - DRIVING CLUTCH K2 

10 - CENTER PLANETARY ANNULUS GEAR 
11 - REAR PLANETARY ANNULUS GEAR 
12 - DRIVING CLUTCH K3 

13 - FRONT PLANETARY CARRIER 

A- ENGINE SPEED 


Fourth Gear Powerflow 


14 - CENTER PLANETARY CARRIER 

15 - REAR PLANETARY CARRIER 

16 - TORQUE CONVERTER STATOR 

17 - FRONT PLANETARY PINION GEARS 
18 - CENTER PLANETARY PINION GEARS 
19 - REAR PLANETARY PINION GEARS 
20 - FREEWHEELING CLUTCH F1 

21 - FRONT PLANETARY SUN GEAR 

22 - CENTER PLANETARY SUN GEAR 
23 - REAR PLANETARY SUN GEAR 

24 - FREEWHEELING CLUTCH F2 

25 - INPUT SHAFT 

26 - OUTPUT SHAFT 

B - TRANSMISSION INPUT SPEED 
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Fourth Gear Powerflow 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 14 - CENTER PLANETARY CARRIER 

2~- TORQUE CONVERTER TURBINE 15 - REAR PLANETARY CARRIER 

3 - TORQUE CONVERTER IMPELLER 16 - TORQUE CONVERTER STATOR 

4 - HOLDING CLUTCH Bt 17 - FRONT PLANETARY PINION GEARS 
5 - HOLDING CLUTCH B3 18 - CENTER PLANETARY PINION GEARS 
6 - HOLDING CLUTCH B2 19 - REAR PLANETARY PINION GEARS 
7 - DRIVING CLUTCH K1 20 - FREEWHEELING CLUTCH F1 

8 - FRONT PLANETARY ANNULUS GEAR 21 - FRONT PLANETARY SUN GEAR 

9 - DRIVING CLUTCH K2 22 - CENTER PLANETARY SUN GEAR 
10 - CENTER PLANETARY ANNULUS GEAR 23 - REAR PLANETARY SUN GEAR 

11 - REAR PLANETARY ANNULUS GEAR 24 - FREEWHEELING CLUTCH F2 

12 - DRIVING CLUTCH K3 25 - INPUT SHAFT 

13 - FRONT PLANETARY CARRIER 26 - OUTPUT SHAFT 

A- ENGINE SPEED B - TRANSMISSION INPUT SPEED 


Speed and torque are not converted by the direct gear ratio of the 4th gear. Power is transferred from the input 
shaft (25) to the output shaft (26) via three locked planetary gearsets. 


Front Planetary Gear Set 


The planetary carrier (13) and sun gear (21) are connected via the engaged muitiple-disc clutch K1 (7). The plan- 
etary gearset is therefore locked and turns as a closed unit at the input speed due to the mechanical connection of 
the annulus gear (8) and the input shaft (25). 


Rear Pianetary Gear Set 


The multiple-disc clutch K2 (9) is engaged and transfers the input speed of the input shaft (25) to the planetary 
carrier (15) via the annulus gear (10). The annulus gear (11) turns in the same way as the planetary carrier (15) due 
to the mechanical connection with the locked front planetary gearset. The planetary gearset is therefore locked and 
turns as a closed unit. 


Center Planetary Gear Set 


The annulus gear (10) turns at the input speed as a result of the engaged multiple-disc clutch K2 (9). The multiple- 
disc clutch K3 (12) connects the sun gears (22) and (23) of the rear and center planetary gearset. The planetary 
gearset is locked by the same speeds of the annulus gear (10) and the sun gear (22) and it turns as a closed unit. 
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FIFTH GEAR POWERFLOW 
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Fifth Gear Powerflow 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 14 - CENTER PLANETARY CARRIER 

2 - TORQUE CONVERTER TURBINE 15 - REAR PLANETARY CARRIER 

3 - TORQUE CONVERTER IMPELLER 16 - TORQUE CONVERTER STATOR 

4 - HOLDING CLUTCH B1 17 - FRONT PLANETARY PINION GEARS 
5 - HOLDING CLUTCH B3 18 - CENTER PLANETARY PINION GEARS 
6 - HOLDING CLUTCH B2 19 - REAR PLANETARY PINION GEARS 
7- DRIVING CLUTCH Ki 20 - FREEWHEELING CLUTCH F1 

8 - FRONT PLANETARY ANNULUS GEAR 21 - FRONT PLANETARY SUN GEAR 

9 - DRIVING CLUTCH K2 22 - CENTER PLANETARY SUN GEAR 
10 - CENTER PLANETARY ANNULUS GEAR 23 - REAR PLANETARY SUN GEAR 

11 - REAR PLANETARY ANNULUS GEAR 24 - FREEWHEELING CLUTCH F2 

12 - DRIVING CLUTCH K3 25 - INPUT SHAFT 

13 - FRONT PLANETARY CARRIER 26 - OUTPUT SHAFT 

A- ENGINE SPEED D - SECOND GEAR RATIO 

B - TRANSMISSION INPUT SPEED E - THIRD GEAR RATIO 


C - FIRST GEAR RATIO F - FIXED PARTS 
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Fifth Gear Powerflow 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 14 - CENTER PLANETARY CARRIER 

2 - TORQUE CONVERTER TURBINE 15 - REAR PLANETARY CARRIER 

3 - TORQUE CONVERTER IMPELLER 16 - TORQUE CONVERTER STATOR 

4 - HOLDING CLUTCH B1 17 - FRONT PLANETARY PINION GEARS 
5 - HOLDING CLUTCH B3 18 - CENTER PLANETARY PINION GEARS 
6 - HOLDING CLUTCH B2 19 - REAR PLANETARY PINION GEARS 
7 - DRIVING CLUTCH K1 20 - FREEWHEELING CLUTCH Fi 

8 - FRONT PLANETARY ANNULUS GEAR 21 - FRONT PLANETARY SUN GEAR 

9 - DRIVING CLUTCH K2 22 - CENTER PLANETARY SUN GEAR 
10 - CENTER PLANETARY ANNULUS GEAR 23 - REAR PLANETARY SUN GEAR 

11 - REAR PLANETARY ANNULUS GEAR 24 - FREEWHEELING CLUTCH F2 

12 - DRIVING CLUTCH K3 25 - INPUT SHAFT 

13 - FRONT PLANETARY CARRIER 26 - OUTPUT SHAFT 

A- ENGINE SPEED D - SECOND GEAR RATIO 

B - TRANSMISSION INPUT SPEED E - THIRD GEAR RATIO 

C - FIRST GEAR RATIO F - FIXED PARTS 


Torque from the torque converter is increased via the input shaft (25) and all three planetary gearsets and trans- 
ferred to the output shaft (26). 


Front Planetary Gear Set 


The annulus gear (8) is driven by the input shaft (25). The sun gear (21) is held against the housing by the locked 
freewheel F1 (20) during acceleration and via the engaged multiple-disc holding clutch Bi (4) during deceleration. 
The planetary pinion gears (17) turn on the fixed sun gear (21) and increase the torque from the annulus gear (8) 
to the planetary carrier (13). The planetary carrier (13) moves at a reduced speed in the running direction of the 
engine. 


Rear Planetary Gear Set 


The multiple-disc clutch K2 (9) is engaged and transfers the input speed of the input shaft (25) to the planetary 
carrier (15) via the annulus gear (10). The annulus gear (11) turns at a reduced speed due to the mechanical con- 
nection with the front planetary carrier (13). The planetary pinion gears (19) turn between the annulus gear (11) and 
the sun gear (23). The sun gear (23) moves at an increased speed in the running direction of the engine. 
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Center Planetary Gear Set 


The annulus gear (10) turns at the input speed as a result of the engaged multiple-disc clutch K2 (9). The multiple- 
disc cluich K3 (12) transfers an increased speed to the sun gear (22) due to the connection with the sun gear (23). 
The planetary pinion gears (18) turn between the annulus gear (10) and the sun gear (22). The speed of the plan- 
etary carrier (14) and the output shaft connected to the planetary carrier (5) lies between that of the annulus gear 
(10) and the sun gear (22). This provides a step-up ratio. 


REVERSE GEAR POWERFLOW 


MeZaccd 


Reverse Gear Powerflow 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 14 - CENTER PLANETARY CARRIER 

2- TORQUE CONVERTER TURBINE 15 - REAR PLANETARY CARRIER 

3 - TORQUE CONVERTER IMPELLER 16 - TORQUE CONVERTER STATOR 

4- HOLDING CLUTCH B1 17 - FRONT PLANETARY PINION GEARS 
5 - HOLDING CLUTCH B3 18 - CENTER PLANETARY PINION GEARS 
6 - HOLDING CLUTCH B2 19 - REAR PLANETARY PINION GEARS 
7- DRIVING CLUTCH K1 20 - FREEWHEELING CLUTCH F1 

8 - FRONT PLANETARY ANNULUS GEAR 21 - FRONT PLANETARY SUN GEAR 

9 - DRIVING CLUTCH K2 22 - CENTER PLANETARY SUN GEAR 
10 » CENTER PLANETARY ANNULUS GEAR 23 - REAR PLANETARY SUN GEAR 

11 - REAR PLANETARY ANNULUS GEAR 24 - FREEWHEELING CLUTCH F2 

12 - DRIVING CLUTCH K3 25 - INPUT SHAFT 

13 - FRONT PLANETARY CARRIER 26 - OUTPUT SHAFT 

A~- ENGINE SPEED D - SECOND GEAR RATIO 

B- TRANSMISSION INPUT SPEED E - THIRD GEAR RATIO 


C - FIRST GEAR RATIO F - FIXED PARTS 
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Reverse Gear Powerflow 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 14 - CENTER PLANETARY CARRIER 

2- TORQUE CONVERTER TURBINE 15 - REAR PLANETARY CARRIER 

3 - TORQUE CONVERTER IMPELLER 16 - TORQUE CONVERTER STATOR 

4 - HOLDING CLUTCH Bt 17 - FRONT PLANETARY PINION GEARS 
§ - HOLDING CLUTCH B3 18 - CENTER PLANETARY PINION GEARS 
6 - HOLDING CLUTCH B2 19 - REAR PLANETARY PINION GEARS 
7 - DRIVING CLUTCH Ki 20 - FREEWHEELING CLUTCH F1 

8 - FRONT PLANETARY ANNULUS GEAR 21 - FRONT PLANETARY SUN GEAR 

9 - DRIVING CLUTCH K2 22 - CENTER PLANETARY SUN GEAR 
10 - CENTER PLANETARY ANNULUS GEAR 23 - REAR PLANETARY SUN GEAR 

11 - REAR PLANETARY ANNULUS GEAR 24 - FREEWHEELING CLUTCH F2 

12 ~ DRIVING CLUTCH K3 25 - INPUT SHAFT 

13 - FRONT PLANETARY CARRIER 26 - OUTPUT SHAFT 

A- ENGINE SPEED D - SECOND GEAR RATIO 

B - TRANSMISSION INPUT SPEED E - THIRD GEAR RATIO 


F - FIXED PARTS 


Torque from the torque converter is increased via the input shaft (25) and all three planetary gearsets and trans- 
ferred with reversed direction of rotation to the output shaft (26). 


Front Planetary Gear Set 


The annulus gear (8) is driven by the input shaft (25). The sun gear (21) is held against the housing by the locked 
freewheel F1 (20) during acceleration and via the engaged multiple-disc holding clutch Bt (4) during deceleration. 
The planetary pinion gears (17) turn on the fixed sun gear (21) and increase the torque from the annulus gear (8) 
to the planetary carrier (13). The planetary carrier (13) moves at a reduced speed in the running direction of the 
engine. 


Rear Planetary Gear Set 


The planetary carrier (15) is held against the housing by the engaged multiple-disc holding clutch B3 (5). The annu- 
lus gear (11) turns at a reduced speed due to the mechanical connection to the front planetary carrier (13). The 
planetary gears (19) turn between the annulus gear (11) and the sun gear (23). The direction is reversed by the held 
planetary carrier (15) so that the sun gear (23) turns in the opposite direction to the running direction of the engine. 


21-646 AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION LX 


Center Planetary Gear Set 


The annulus gear (10) is held against the housing by the multiple-disc holding clutch B3 (5) via the mechanical 
connection to the planetary carrier (15). The sun gear (22) turns backwards due to the engaged multipie-disc clutch 
KS (12). The planetary gears (18) turn on the fixed annulus gear (10) and increase the torque from the sun gear 
(22) to the planetary carrier (14). The output shaft (26) connected to the planetary carrier (14) turns at a reduced 
speed in the opposite direction to the running direction of the engine. 


REVERSE GEAR POWERFLOW - LIMP IN 


aia 
este 
ieee 2 


2 B Rad C 8 D RA E 


80e2b9d4 3} 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 
2 - TORQUE CONVERTER TURBINE 

3 - TORQUE CONVERTER IMPELLER 

4 - HOLDING CLUTCH Bt 

5 - HOLDING CLUTCH B3 

6 - HOLDING CLUTCH B2 

7 - DRIVING CLUTCH K4 

8 - FRONT PLANETARY ANNULUS GEAR 

9 - DRIVING CLUTCH K2 

10 - CENTER PLANETARY ANNULUS GEAR 
11 - REAR PLANETARY ANNULUS GEAR 
12 - DRIVING CLUTCH K3 

13 - FRONT PLANETARY CARRIER 

A- ENGINE SPEED 

B - TRANSMISSION INPUT SPEED 

C - FIRST GEAR RATIO 


Reverse Gear Powerflow - Limp In or 4 WD Low Range 


14 - CENTER PLANETARY CARRIER 

15 - REAR PLANETARY CARRIER 

16 - TORQUE CONVERTER STATOR 

17 - FRONT PLANETARY PINION GEARS 
18 - CENTER PLANETARY PINION GEARS 
19 - REAR PLANETARY PINION GEARS 
20 - FREEWHEELING CLUTCH F1 

21 - FRONT PLANETARY SUN GEAR 

22 - CENTER PLANETARY SUN GEAR 
23 - REAR PLANETARY SUN GEAR 

24 - FREEWHEELING CLUTCH F2 

25 - INPUT SHAFT 

26 - OUTPUT SHAFT 

D - SECOND GEAR RATIO 

E - FIXED PARTS 
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- TORQUE CONVERTER LOCK-UP CLUTCH 
- TORQUE CONVERTER TURBINE 

- TORQUE CONVERTER IMPELLER 

- HOLDING CLUTCH B1 

» HOLDING CLUTCH B3 

- HOLDING CLUTCH B2 

~ DRIVING CLUTCH K1 

- FRONT PLANETARY ANNULUS GEAR 

9 - DRIVING CLUTCH K2 

10 - CENTER PLANETARY ANNULUS GEAR 
11 - REAR PLANETARY ANNULUS GEAR 
12 - DRIVING CLUTCH K3 

13 - FRONT PLANETARY CARRIER 

A- ENGINE SPEED 

B - TRANSMISSION INPUT SPEED 

C - FIRST GEAR RATIO 
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14 - CENTER PLANETARY CARRIER 

15 - REAR PLANETARY CARRIER 

16 - TORQUE CONVERTER STATOR 

17 - FRONT PLANETARY PINION GEARS 
18 - CENTER PLANETARY PINION GEARS 
19 - REAR PLANETARY PINION GEARS 
20 - FREEWHEELING CLUTCH F1 

21 - FRONT PLANETARY SUN GEAR 

22 - CENTER PLANETARY SUN GEAR 
23 - REAR PLANETARY SUN GEAR 

24 - FREEWHEELING CLUTCH F2 

25 - INPUT SHAFT 

26 - OUTPUT SHAFT 

D - SECOND GEAR RATIO 

E - FIXED PARTS 


21 - 647 


Torque from the torque converter is increased via the input shaft (25) and all three planetary gearsets and trans- 
ferred with reversed direction of rotation to the output shaft (26). 


Front Planetary Gear Set 


The clutch Ki (7) is shifted. The planetary carrier (13) and sun gear (21) are connected to each other as a result. 
The annulus gear (8) is driven via the input shaft (25). The planetary gear set is locked and turns as a unit. 


Rear Planetary Gear Set 


The planetary carrier (15) is held against the housing by the engaged multiple-disc holding clutch 63 (5). The annu- 
lus gear (11) turns at a reduced speed due to the mechanical connection to the front planetary carrier (13). The 
planetary pinion gears (19) turn between the annulus gear (11) and the sun gear (23). The direction is reversed by 
the held planetary carrier (15) so that the sun gear (23) turns in the opposite direction to the running Girection of the 


engine. 
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Center Planetary Gear Set 


The annulus gear (10) is held against the housing by the multiple-disc holding clutch B3 (5) via the mechanical 
connection to the planetary carrier (15). The sun gear (22) turns backwards due to the engaged multiple-disc clutch 
K3 (12). The planetary gears (18) turn on the fixed annulus gear (10) and increase the torque from the sun gear 
(22) to the planetary carrier (14). The output shaft (26) connected to the planetary carrier (14) turns at a reduced 
speed in the opposite direction to the running direction of the engine. 
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SHIFT GROUPS/ SHIFT SEQUENCE 


1-2 Shift - First Gear Engaged 


1 PRES. TO REG VAL 


VALVE PRESSURE 
{105-120 psi} 


LINE PRESSURE 
(50-350 psi} 


MODULATING 
PRESSURE 
(0-120 psi} 


SHIFT VALVE PRESSURE 


eas 


LINE PRESSURE 


SHIFT 
PRESSURE 
(0-220 psi} 


E 
CONTROL SOLENGID 
VALVE 
(0-120 pai} 


LP VFS } SP VES 


g 3 


MOD. PRES. ES cae 
LINE PRESSURE 2 : : 
(WORKING PRES} deeesesed [= i Some 


PRESSURE 
(50-55 psi) 


CONTROL VALVE PRESSURE 
81384239 


First Gear Engaged 


1 - 1-2/4-5 SHIFT SOLENOID 5 - 1-2/4-5 COMMAND VALVE 

2 - 1-2/4-5 OVERLAP VALVE 6 - DRIVING CLUTCH Ki 

3 - 1-2/4-5 SHIFT PRESSURE SHIFT VALVE 7 - HOLDING CLUTCH Bi 

4 - 1-2/4-5 HOLDING PRESSURE SHIFT VALVE 8 - SHIFT PRESSURE REGULATING VALVE 


The end face of the command valve (5) is kept unpressurized via the solenoid valve for 1-2 and 4-5 shift (1). 
Because of the holding pressure shift valve (4), the working pressure (p-A) is present at the multiple-disc holding 
clutch B1 (7). Clutch K1 (6) is unpressurized. 
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Shift Phase - 1-2 Shift Phase 1 


___ KI PRES. TO REG. VAL. 


. [a 
VALVE PRESSURE 
(105-125 psi} 


(50-350 psi) 


| LINE PRESSURE 
| 
| 
| 
| 
| 
| 


MODULATING 
PRESSURE 
(0-120 psi) 


SHIFT VALVE PRESSURE 


“pon 


LINE PRESSURE 


OVERLAP 
PRESSURE 


— 


SHIFT 
PRESSURE 
\ (0-220 psi) 


SHIFT PRESSURE 
CONTROL SOLENOID 
VALVE 
(0-20 psi) 


SHIFT VALVE 
PRESSURE 
(50-55 psi} 


| MOD. PRES. be 
Be ote etal LINE PRESSURE . ne 


(WORKING PRES) 


CONTROL VALVE PRESSURE 


8138423e 


1 - 1-2/4-5 SHIFT SOLENOID 5 - 1-2/4-5 COMMAND VALVE 

2 - 1-2/4-5 OVERLAP VALVE 6 - DRIVING CLUTCH K1 

3 - 1-2/4-5 SHIFT PRESSURE SHIFT VALVE 7 - HOLDING CLUTCH Bi 

4 - 1-2/4-5 HOLDING PRESSURE SHIFT VALVE 8 - SHIFT PRESSURE REGULATING VALVE 


When the 1-2 and 4-5 shift solenoid valve (1) is turned on, the shift valve pressure (p-SV) is directed onto the end 
face of the command valve (5). The command valve is moved and the shift pressure (p-S) coming from the shift 
pressure shift valve (3) is directed via the command valve (5) onto clutch K1 (6). 


Simultaneously the clutch B1 (7) is subjected to overlap pressure by the overlap regulating valve (2). The pressure 
in the clutch B1 (7) as it disengages is controlled during the shift phase depending on engine load by the modu- 
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lating pressure and the applying clutch pressure (the shift pressure in clutch K1). The controlled pressure in clutch 
Bi (7) is inversely proportional to the capacity of the clutch being engaged. The rising shift pressure (p-S) at clutch 
Ki (6) acts on the annular face of the overlap regulating valve (2) and reduces the overlap pressure regulated by 


the overlap regulating valve (2). When a corresponding pressure level is reached at the holding pressure shift valve 
(4), this valve switches over. 
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Shift Phase - 1-2 Shift Phase 2 


ee Sucks 
CONTROL 

VALVE PRESSURE 
{105-128 psi} 


LINE PRESSURE 
| (50-350 psi) 


PRESSURE 
(0-120 psi) 


SHIFT VALVE PRESSURE 


NG ~<hena 


LINE PRESSURE 


Li. 
i j OVERLAP 
PRESSURE i 


| “SHIFT | 
PRESSURE i 
{0-220 psi) 


AUTERDLOMIALTLVATI 


mm 


TET 


SHIFT PRESSURE 

| CONTROL SOLENOID 
VALVE 

(0-120 psi) 


SHIFT VALVE 
PRESSURE 
(50-55 psi) 


LINE PRESSURE 
(WORKING PRES) 


81384267 


"Shift Phase - 1-2 Shift Phase 2 


1 - 1-2/4-5 SHIFT SOLENOID 5 - 1-2/4-5 COMMAND VALVE 
2+ 1-2/4-5 OVERLAP VALVE 6 - DRIVING CLUTCH K1 

3 - 1-2/4-5 SHIFT PRESSURE SHIFT VALVE 7 - HOLDING CLUTCH Bt 

4 - 1-2/4-5 HOLDING PRESSURE SHIFT VALVE 8 


The B1 (7) pressure acting on the end face of the shift pressure shift valve (3) is replaced by the working pressure 
(p-A). The shift pressure is also routed to the spring end of the holding vaive (4) and the holding valve downshifts. 
The line pressure is then routed to the command valve (5). 


LX AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION 21 - 653 


Second Gear Engaged 


(105-120 psi) 


| LINE PRESSURE 
(80-350 psi) 


piel te a i Te 


[ PRESSURE i 
| (0-120 psi) 
i 


fem 


LINE PRESSURE 


ae LL 


| 

PRESSURE 
| (0-220 psi) 
{ 


SHIFT PRESSURE 
CONTROL SOLENOID 
VALVE i 
(0-120 psi) 


SHIFT VALVE i 
PRESSURE 
(50-55 psi} 


| 
| eect e ee ae LINE PRESSU! 4 
| 
( 
| 


RE 
(NORKING PRES) 


b 81384654 


era ee Ss NE en ol 


Second Gear Engaged 


- 1-2/4-5 SHIFT SOLENOID 5 - 1-2/4-5 COMMAND VALVE 

- 1-2/4-5 OVERLAP VALVE 6 - DRIVING CLUTCH K1 

- 1-2/4-5 SHIFT PRESSURE SHIFT VALVE 7 - HOLDING CLUTCH Bi 

- 1-2/4-5 HOLDING PRESSURE SHIFT VALVE 8 - SHIFT PRESSURE REGULATING VALVE 


j|mawn- 


After the gearchange is complete, the pressure on the end face of the command valve (5) is reduced via the 1-2 
and 4-5 shift solenoid valve (1), and the command valve (5) is pushed back to its basic position. Via the holding 
pressure shift valve (4) the working pressure (p-A) now passes via the command valve (5) to clutch K1 (6). The 
multiple-disc holding clutch Bi (7) is deactivated (unpressurized). The spring of the shift pressure shift valve (3) 
pushes the valve back to its basic position. 
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Shift Phase - 2-1 Shift Phase 1 


as 11 PRES. 70 REG VAL 
IAESAMEUIASAOIAAE CARN TLE MAN TEAMUSEEELEIAIIED 


CONTROL 
VALVE PRESSURE 
(108-129 psi} 


LINE PRESSURE 
(50-350 psi) 


iS 
PRESSURE 
(0-420 psi) 


SHIFT VALVE PRESSURE 


ja 


LINE PRESSURE 


RLAP 
PRESSURE | 


PRESSURE | 
{0-220 psi) 


PRESSURE 
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| 
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CONTROL SOLENOID | 
VALVE. | 
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i 

| 

| 
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{ 
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i 


{0-120 psi) 


SHIFT VALVE 


PRESSURE . 

| (50-55 psi) comme!) 

| ted LINE PRESSURE } 

(WORKING PRES) 

1 61384380 

Shift Phase - 2-1 Shift Phase 7 

{ - 1-2/4-5 SHIFT SOLENOID 5 - 1-2/4-5 COMMAND VALVE 

2 - 1-2/4-5 OVERLAP VALVE 6 - DRIVING CLUTCH K1 

3 - 1-2/4-5 SHIFT PRESSURE SHIFT VALVE 7 - HOLDING CLUTCH B1 

4 - 1-2/4-5 HOLDING PRESSURE SHIFT VALVE 8 - SHIFT PRESSURE REGULATING VALVE 


The 1-2/4-5 shift solenoid (1) is tumed ON to apply shift pressure (p-S) to the end face of the 1-2/4-5 command 
valve (5). This allows the command valve to up-shift and the shift pressure coming from the 1-2/4-5 shift valve (3) 
is routed to the holding clutch B1 (7) via the command valve. 


Simultaneously, the pressure in the releasing clutch, K1 (6), is regulated at the 1-2/4-5 overlap valve (2). The pres- 
sure in the Ki clutch as it disengages is controlled during ihe shift phase depending on engine load, via the mod- 
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ulating pressure (p-MOD), and the shift pressure in clutch B1 (7). The increasing shift pressure in clutch B1, which 
also acts on the end face of the overlap valve, reduces the overlap pressure. 


Shift Phase - 2-1 Shift Phase 2 


| “CONTROL 
| VALVE PRESSURE 
i 
| 
{ 
1 
| 
i 
} 


(105-120 psi} 1 


LINE PRESSURE 
{50-350 psi) 


wre ke 

t MODULATING 
PRESSURE 
(0-120 psi} { 


OVERLAP 
PRESSURE 


SHIFT 
PRESSURE 
(0-220 psi) 


SHIFT PRESSURE 
CONTROL SOLENOID 
VALVE 
(8-120 psi} 


SHIFT VALVE 
PRESSURE 
(50-55 psi) 


{ 
et 


Ki PRES. TO REG. VAL 


mole 


SHIFT VALVE PRESSURE 


<Gan 


LINE PRESSURE 


—_ 


aT 
EEL! 


gest LP VFS 4 SP VFS 
on 


MOD. PRES. EP 


CONTROL VALVE PRESSURE 


1- 1-2/4-5 SHIFT SOLENOID 

2 - 1-2/4-5 OVERLAP VALVE 

3- 1-2/4-5 SHIFT PRESSURE SHIFT VALVE 

4 - 1-2/4-5 HOLDING PRESSURE SHIFT VALVE 


Shift Phase - 2-1 Shift Phase 2 


5 - 1-2/4-5 COMMAND VALVE 

6 - DRIVING CLUTCH K1 

7 - HOLDING CLUTCH Bt 

8 - SHIFT PRESSURE REGULATING VALVE 


The pressure in clutch B1 (7) acting on the end face of the 1-2/4-5 holding vaive (4) forces the valve to up-shift 
against the spring pressure and allows line pressure (p-A) to pass through the command valve (6). 
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2-1 Shift - First Gear Engaged 


(105-120 psi) \ 


| 

i 

| 

| co tL 

| VALVE PRESSURE | 
{ 

{ 


LINE PRESSURE 
! | (50-350 psi) 


t 


SHIFT VALVE PRESSURE 


PRESSURE 


| (0-420 psi) 


pes 


LINE PRESSURE 


Pee 
PRESSURE 
{ (0-226 psi) 


| SHIFT PRESSURE 
CONTROL SOLENOID 
| VALVE 

| (0-420 psi) 


LP VFS 4 SP VFS 


SHIFT VALVE 


a 


First Gear Engaged 
1 - 1-2/4-5 SHIFT SOLENOID 5 - 1-2/4-6 COMMAND VALVE 
2 - 1-2/4-5 OVERLAP VALVE 6 - DRIVING CLUTCH K1 
3 - 1-2/4-5 SHIFT PRESSURE SHIFT VALVE 7 - HOLDING CLUTCH B1 
4-4 8 - SHIFT PRESSURE REGULATING VALVE 


arian ri 
PRESSURE i hori jell) 
)_esssey ge Bp 
Le MOD, PRES. Far Es 
: LINE PRESSURE LSE HE 
(WORKING PRES) 


81384239 


-2/4-5 HOLDING PRESSURE SHIFT VALVE 


After the gear change is complete, the 1-2/4-5 shift solenoid (1) is turned off. This reduces the pressure on the end 
face of the 1-2/4-5 command valve (5) to 0 psi and the spring pressure downshifts the valve to its initial position. 
The line pressure (p-A) is switched to the holding clutch B1 (7) and the end face of the holding valve by the down- 
shifted command valve. The upshifted holding valve also allows the remaining pressure in clutch K1 (6) to be 
vented. 
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Gear Shift N to D (1st gear) - Engine Started 


© 
@ 


3% 
: 
SOCUUERS 


orn 
iy bb 
Hae Btu 
tts Batts 
ont eit 
Hi eet 
ashe GEE farses tye tated 


sit 
eee Ty a 


p-RVA | : 


p-S/RMV 
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<= p-S 
80037 2fa 
Engine Started 
1 - HOLDING CLUTCH B1 11 - PRESSURE HOLDING VALVE 
2 - DRIVING CLUTCH K1 12 - 3-4 HOLDING PRESSURE SHIFT VALVE 
3- HOLDING CLUTCH B3 13 - 3-4 COMMAND VALVE 
4 - DRIVING CLUTCH K3 14 - 3-4 SHIFT PRESSURE SHIFT VALVE 
5 - HOLDING CLUTCH B2 PISTON 15 - 3-4 OVERLAP REGULATING VALVE 
6 - HOLDING CLUTCH B2 PISTON OPPOSING FACE 16 - BALL VALVE 
7 - SHIFT PRESSURE REGULATING SOLENOID 17 - 1-2/4-5 COMMAND VALVE 
8 - SHIFT PRESSURE REGULATING VALVE 18 - 1-2/4-5 COMMAND VALVE 
9 - SHIFT VALVE B2 19 - BALL VALVE 


10 - 3-4 SHIFT SOLENOID 


With the engine started and the gearshift lever in the NEUTRAL or PARK positions, holding clutch B1 (1) and driving 


clutch K3 (4) are applied and the various valves in the 1-2/4-5 shift group are positioned to apply pressure to the 
holding clutch B2. 
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Activation Sequence 
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Activation Sequence 


1 - HOLDING CLUTCH B1 
2~ DRIVING CLUTCH K1 
3 - HOLDING CLUTCH B3 
4 - DRIVING CLUTCH K3 


11 - PRESSURE HOLDING VALVE 

12 - 3-4 HOLDING PRESSURE SHIFT VALVE 
13 - 3-4 COMMAND VALVE 

14 - 3-4 SHIFT PRESSURE SHIFT VALVE 


5 - HOLDING CLUTCH B2 PISTON 

6 - HOLDING CLUTCH B2 PISTON OPPOSING FACE 
7 - SHIFT PRESSURE REGULATING SOLENOID 

8 - SHIFT PRESSURE REGULATING VALVE 


15 - 3-4 OVERLAP REGULATING VALVE 
16 - BALL VALVE 

17 - 1-2/4-5 COMMAND VALVE 

18 ~ 1-2/4-5 COMMAND VALVE 


9 - SHIFT VALVE B2 
10 - 3-4 SHIFT SOLENOID 


19 - BALL VALVE 


The selector valve opens the shift pressure (p-S) feed connection from the ball valve (19) with the shift valve B2 (9). 
With the shift valve B2 (9) in the upper position, shift pressure (p-S) travels behind the piston B2 (5) and simulta- 
neously to the opposing face of the piston B2 (6). The multiple-disc holding clutch B2 begins to close. 


The pressure on the opposing face of the piston B2 (6) ensures a soft activation of the multiple-disc holding clutch 
B2. 


Lx ————_—_—_________—— AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION 21 - 659 


First Gear Engaged 


p-SV p-rvA | : 


; SI p-S/RMV 
eo 


0b 


LO 


aio PS 
80637 34f 
First Gear Engaged 
1 - HOLDING CLUTCH Bi 11 - PRESSURE HOLDING VALVE 
2 - DRIVING CLUTCH K1 12 - 3-4 HOLDING PRESSURE SHIFT VALVE 
3 - HOLDING CLUTCH B3 13 - 3-4 COMMAND VALVE 
4 - DRIVING CLUTCH K3 14- 3-4 SHIFT PRESSURE SHIFT VALVE 
5 - HOLDING CLUTCH B2 PISTON 15 - 3-4 OVERLAP REGULATING VALVE 
6 - HOLDING CLUTCH B2 PISTON OPPOSING FACE 16 - BALL VALVE 
7 - SHIFT PRESSURE REGULATING SOLENOID 17 - 1-2/4-S8 COMMAND VALVE 
8 - SHIFT PRESSURE REGULATING VALVE 18 - 1-2/4-5 COMMAND VALVE 
9 - SHIFT VALVE B2 19 - BALL VALVE 
10 - 3-4 SHIFT SOLENOID 


The TCM monitors the activation sequence via the speed of the input shaft, which slows down as the frictional 
connection in the multiple-disc holding clutch increases. When the speed drops to the specified level, the TCM shuts 
off the power to the 3-4 shift solenoid valve (10). The spring chamber of the shift valve B2 (9) is depressurized and 
switches downwards. This connects the line to the opposing face of the piston B2 (6) with the pressure hoiding 
valve (11). The pressure on the opposing face of the piston B2 (6) drops to a residual pressure. 


The working pressure (p-A) is formed and travels via the 2-3 holding pressure shift valve, the 2-3 command vaive 
and the ball valve (16) to multi-plate clutch K3 (4) and via the 3-4 command valve (13) to the end face of the 3-4 
shift pressure shift valve (14). The 3-4 shift pressure shift valve (14) is moved against the force of the spring 
towards the right. At the same time the 3-4 solenoid valve (10) is energized. This allows shift valve pressure (p-SV) 
to enter the spring chamber of the shift valve B2 (9) and to reach the end face of the 3-4 command valve (13). The 
shift valve B2 (9) is held in the upper position and the 3-4 command valve (13) switches towards the right. At the 
end face of the 3-4 shift pressure shift valve (14) the working pressure (p-A) is replaced by shift valve pressure 
(p-SV). 

The 3-4 command valve (13) moves to the left. Working pressure (p-A) travels via the holding pressure shift vaive 
(12) and the 3-4 command valve (13) to the piston of multiple-disc holding clutch Be (5). 
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DIAGNOSIS AND TESTING 
AUTOMATIC TRANSMISSION - GENERAL CONDITIONS 


CAUTION: Before attempting any repair on a NAG1 automatic transmission, check for Diagnostic Trouble 
Codes with the appropriate scan tool. 


Transmission malfunctions may be caused by these general conditions: 
* Poor engine performance. 
*« Improper adjustments. 
e Hydraulic malfunctions. 
« Mechanical malfunctions. 
* Electronic malfunctions. 
» Transfer case performance {if equipped). 


Diagnosis of these problems should always begin by checking the easily accessible variables: fluid level and con- 
dition, gearshift cable adjustment. Then perform a road test to determine if the problem has been corrected or if 
more diagnosis is necessary. 


PRELIMINARY 


Two basic procedures are required. One procedure for vehicles that are drivable and an alternate procedure for 
disabled vehicles (will not back up or move forward). 


VEHICLE IS DRIVABLE 

1. Check for transmission fault codes using the appropriate scan tool. 

2. Adjust gearshift cable if complaint was based on delayed, erratic, or harsh shifts. 
3. Road test and note how transmission upshifts, downshifts, and engages. 

4, Check fluid level and condition. 


VEHICLE IS DISABLED 

1. Check for broken or disconnected gearshift cable. 

2. Check for cracked, leaking cooler lines, or loose or missing pressure-port plugs. 
3. Check fluid level and condition. 
4 


. Check shifter linkage: Is cable connected to lever at transmission and does the lever move with gear change on 
the console shifter ? If no movement, repair shift cable and or shifter. 


5. With shifter in Park, attempt to rotate drive shaft(s) to ensure transmission output shaft coupler/flange is secure. 
. Check the transfer case operation (if equipped). 


7. Raise and support vehicle on safety stands, start engine with transmission in Park position and allow to idle for 
several minutes, shift transmission into gear, and note following: 


DD 


a. lf propeller shaft turns but wheels do not, problem is with differential or axle shafts. 


b. If propeller shaft does not turn and transmission is noisy, stop engine. Remove oil pan, and check for debris. 
if pan is clear, remove transmission and check for damaged driveplate, converter, oil pump, or input shaft. 


c. If propeller shaft does not turn and transmission is not noisy, perform hydraulic-pressure test to determine if 
problem is hydraulic or mechanical. 


8. Air pressure test the B1, K3, and B2 clutch circuits. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - DIAGNOSIS AND TESTING) 


9, Check the TCM, Wiring, Valve body, and Solenoids (Utilize fault codes to diagnose if available). 
10. Remove oil pan and check filter presence and condition (not plugged and seated). 


11. lf debris is found in the pan, tear down transmission and inspect all hard parts, Front Annulus Gear and Gear 
to Retainer and Input Shaft (Shaft to Retainer) etc. , and clutches. If the hard parts did not show signs of dam- 
age replace the torque converter and filter. 
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12. Remove valve body, disassemble, and inspect Line Pressure Regulating valve for being stuck, clean and 
remove debris. 


13. Check pump rotor for failed inner lugs that are driven by the T/C hub. 


ROAD TESTING 


Before road testing, be sure the fluid level and control cable adjustments have been checked and adjusted if nec- 
essary. Verify that all diagnostic trouble codes have been resolved. 


Observe engine performance during the road test. A poorly tuned engine will not allow accurate analysis of trans- 
mission operation. 


Operate the transmission in all gear ranges. Check for shift variations and engine flare which indicates slippage. 
Note if shifts are harsh, spongy, delayed, early, or if part throttle downshifts are sensitive. 


Slippage indicated by engine flare, usually means clutch, overrunning clutch, or line pressure problems. 


A slipping clutch can often be determined by comparing which internal units are applied in the various gear ranges. 
The Clutch Application chart CLUTCH APPLICATION provides a basis for analyzing road test results. 


CLUTCH APPLICATION 


ce 


= The shift components required during coast. 
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AUTOMATIC TRANSMISSION 


CONDITION POSSIBLE CAUSES CORRECTION 


1. Check for latest level TCM 
software. Perform the TCM 
adaptation procedure. (Refer to 
8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/ 
TRANSMISSION CONTROL 
MODULE - STANDARD 
PROCEDURE) 


ee eee 2. Check TCM for DTCs. Repair 
2. Transmission in limp-home mode. 
as needed. 


3. Check engine mounts, 
transmission mount, driveshaft 
couplings, rear crossmember 
mounts, axle mounts and axle 
lash. 


4. Perform converter clutch 
diagnostics test. Inspect valve 
body for stuck or sticky lock up 
control valve. If valve motion is 
free, replace lock up solenoid 
and retest. 


5. Valve Body Malfunction. >: mepee valve Body Tor -stuck 
or sticky regulator valve. 


6. Remove, disassemble and 
repair transmission as 

necessary. 
7.Perform TSB, recommend to 


split and clean VB if heavily 
contaminated. 


1. Transmission adaptation/ 
calibration. 


3. Driveline lash/movement. 


Harsh N-D Engagement or 
Harsh N-R Engagement 


4. Converter clutch or lock up control 
valve malfunction. 


6. Clutch or planetary component 
damage. 


7. Water in Trans. 
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CONDITION POSSIBLE CAUSES CORRECTION 


1. Check for latest level TCM 
software. Perform the TCM 
adaptation procedure. (Refer to 

1. Transmission acaptation/ 8 - ELECTRICAL/ELECTRONIC 

calibration. CONTROL MODULES/ 
TRANSMISSION CONTROL 
MODULE - STANDARD 
PROCEDURE) 


2. if vehicle moves normaily 
after 3 seconds of shifting into 
gear, no repair is necessary. If 
longer, inspect pump for worn 
bushing. 


DELAYED N-D OR N-R 3. Check and adjust fluid level. 


2. Torque converter fluid drain back, 
delayed soft engagement. 


STANDARD PROCEDURE) 


4. Check TC out pressure, if < 
4. Filter plugged. 10Opsi, check for plugged filter. 
Replace if needed. 


5. Filter damaged or missing, 5. Check for damaged/missing 
missing o-ring. filter or cut/missing o-ring. 
6. Inspect valve body for stuck/ 


6. Valve Body Malfunction. sticky regulator valve or shift 
group valves. 


7. inspect pump for damage or 


7. Oil pump gears worn/damaged. excessive clearances. Replace 
if needed. 


LX 
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CONDITION POSSIBLE CAUSES CORRECTION 


1. Inspect shift system. Adjust 
1. Misadjusted/damaged shift cable. and/or replace worn/damaged 
parts. 


2. Check and adjust fluid level. 
(Refer to 21 - TRANSMISSION/ 
AUTOMATIC - NAG1/FILTER - 
STANDARD PROCEDURE) 


3. Check TC out pressure, if < 
3. Filter plugged. 10psi, check for plugged filter. 
Replace if needed. 


4. Filter damaged or missing, 4. Check for damaged/missing 
missing filter o-ring. filter or cut/missing o-ring. 
5. Remove Electrohydraulic 
Unit. Inspect or sticky/stuck 
regulator valve. If valve motion 
5 Hydraulic system-Low/no line is free, replace line pressure 
pressure. solenoid and retest. If condition 
still exists check for worn/ 
damaged pump. Replace pump 
assembly if needed. 
NO DRIVE Dh /REVERSE 7. Split Electrohydraulic Unit t 
ENGAGEMENT (vehicle and inspect pressure regulator 
will not move) valve. Remove debris if 
7. Stuck Pressure Regulator Valve present. Be certain all shift 
valves are free, if any valve 
can't be freed replace 
Electrohydraulic Unit. 


8. Broken Weld at Front Annulus 6. Replace Hard Parts-as 
Necessary. 

9. Broken Input Shaft Weld 9. Replace Hard Parts as 
Necessary. 

10. Detective T/C 10. Replace T/C, make sure 
filter is not clogged. 


2. Fluid level low. 


11. Broken Output Shaft Weld 11. Replace parts as necessary 


12. Broken/Missing Rear Annulus 12. Replace parts as necessary 
Weld. 

13. Unseated Rear Annulus Gear 13. Properly install or replace 
snap ring. snap ring. 


Split Electrohydraulic Unit and 
inspect 3-4 command valve as 
well as all other valves, being 
certain they move freely and 
are free of debris. 


14. Valves not returned to their home 
position. 
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CONDITION POSSIBLE CAUSES CORRECTION 


1. Check for latest level TCM 
software. Perform the TCM 
adaptation procedure. (Refer to 
8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/ 
TRANSMISSION CONTROL 
MODULE - STANDARD 
PROCEDURE) 


2. Instruct customer to wait until 
shift is complete prior to 
applying throttle. 


1. Check for latest level TCM 
software. Perform the TCM 
adaptation procedure. (Refer to 
8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/ 
TRANSMISSION CONTROL 
MODULE - STANDARD 
PROCEDURE) 


2. Instruct customer to only shift 
into the desired range with the 
vehicle stopped and the service 
brake applied. 


Rear 3. Check TCM for DTCs. Repair 
1. TCC Solenoid Wire in Harness inspect Tos ale ie pale AnyeSOD rt 
. , ground, or open. 


2. TCC Solenoid Defective, Bent 
Terminals or Debris Shorting 
Terminals. 
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1. Transmission adaptation/ 
calibration. 


SHUDDER GARAGE 
SHIFT R-D OR D-R 


2. Customer applying throttle while 
shift is in progress. 


1. Transmission adaptation/ 
calibration. 


HARSH ROLLING 
GARAGE SHIFT R-D OR 
D-R 


2. Customer shifting into desired 
range with vehicle motion. 


Check for codes, refer to 
Diagnostic and testing. 


Remove the TCC Solenoid and 
try to blow air through it. No air 
should flow. If air flows freely, 

replace the TCC Solenoid. 


Split the Electrohydraulic Unit 
and inspect the TCC LU valve 
for any debris. Remove debris if 
present. If valve can’t be freed 
replace Electrohydraulic Unit. 


3. Debris sticking the TCC Solenoid 


ENGINE STALLS 
Open. 


4. TCC LU Control Valve Stuck. 


1. Perform converter clutch 
diagnostics test. Inspect valve 
body for stuck or sticky lock up 
control valve. If valve motion is 
free, replace lock up solenoid 
and retest. 


2. Defective torque converter. 2. Replace torque converter. 


1. Stick-slip condition between output 
flange and output shaft nut upon 
torque reversal from R to D or D to 
R. Click on first launch. 


1. Converter clutch or lock up control 
vaive malfunction. 


ENGINE STALLS WHEN 
TRANSMISSION IS 
SHIFTED INTO R OR D. 


CLUNK/CLICK NOISE 
DURING GARAGE SHIFT 
FROM R-D OR D-R 


1. Replace output flange and 
nut. 
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CONDITION POSSIBLE CAUSES CORRECTION 


1. Check for latest level TCM 
software. Perform the TCM 
adaptation procedure. (Refer to 
8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/ 
TRANSMISSION CONTROL 
MODULE - STANDARD 
PROCEDURE) 


2. inspect valve body for 
sticky/stuck valves. Repair as 
needed. If valve motion is free, 
replace shift pressure solenoid 
and line pressure solenoid and 
retest. 


repair transmission as needed. 
1. Check for latest level TCM 
software. Perform the TCM 
adaptation procedure. (Refer to 
8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/ 
TRANSMISSION CONTROL 
MODULE - STANDARD 
PROCEDURE) 


2. Change fluid per service 
manual procedures. (Refer to 
21 - TRANSMISSION/ 
AUTOMATIC - NAG1/FILTER - 
STANDARD PROCEDURE) 


3. Remove Electrohydraulic 
Unit. Inspect for sticky/stuck 
lock up control valve. If valve 
motion is free, replace the lock 
up solenoid and retest. 


4. Defective torque converter. 4. Replace torque converter. 


1. Dust shield bent. Replace if 
needed. Torque converter bolt 
backed out. Replace with new 
bolt and torque to proper level. 


2. Damaged/broken drive plate. 2. Inspect driveplate. Replace if 
needed. 


1. Check driveshaft, center 
bearing and axle for noise or 
contact with other components. 


2. Transmission output bearing 2. Replace output bearing and 

noise. retest. 

3. Internal transmission damage. 3. Remove, disassemble and 
repair transmission as needed. 


1. Transmission adaptation/ 
calibration. 


HARSH UPSHIFT OR 
DOWNSHIFT 


2. Electrohydraulic Unit malfunction. 


1. Transmission adaptation/ 
calibration. 


EMCC SHUDDER AND/OR 
ROUGH SHIFTs 2. Fluid condition, contamination or 


wrong type. 


3. Electrohydraulic Unit malfunction. 


1. Torque converter bolts contacting 
dust shield. 


GRATING OR SCRAPING 
NOISE PROPORTIONAL 
TO ENGINE SPEED 


1. Driveshaft or rear axle noise. 


GRATING OR SCRAPING 
NOISE PROPORTIONAL 
TO TRANSMISSION 
OUTPUT SPEED 
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CONDITION POSSIBLE CAUSES CORRECTION 


1. Check and adjust fluid level. 
(Refer to 21 - TRANSMISSION/ 
AUTOMATIC - NAG1/FILTER - 
STANDARD PROCEDURE) 


Oa hee ats 2. Check TCM for DTCs. Repair 
2. Transmission in limp-home mode. 
as needed. 


3. Check TC out pressure, if < 
10psi, check for plugged filter. 
Replace if needed. 


4. Check for damaged/missing 
filter or cut/missing o-ring. 


1. Fluid level low. 


3. Filter plugged. 


4. Filter damaged or missing. 


5. Oil pump bushing worn/ damaged. 


HIGH PITCHED WHINE/ 
NOISE RELATED TO 
ENGINE SPEED 


5, Visually inspect for worn or 
damaged pump bushing. 
Replace pump assembly if 
needed. 


6. Inspect for worn or damaged 
pump gears. Replace pump 
assembly if needed. 


Replace K1/K2 Thrust bearing. 


1. Replace Fi ORC, B1 
Retainer and K1 Retainer. 


6. Oil pump gears worn/ damaged. 


NOISE ONLY IN 1ST OR 1. Broken Tab on K1/K2 Thrust 
5TH GEAR bearing. 


1. Failed Fi ORC. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1/CLUTCH - 
OPERATION) 


FLARES ON THE 1 - 2 
SHIFT 


2. Split Electrohydraulic Unit 
and inspect 1-2/4-5 valves. 

Remove debris if present. If 
valve can't be freed replace 
Electrohydraulic Unit. 


1. K1 Belleville retainer snap 
rings may become unseated.. 
Disassemble trans and re-seat 
snap ring. Verify there are no 
stuck 1-2/4-5 shift valves in the 
Electrohydaulic unit prior to 
removing the trans. 


2. Stuck 1-2 / 4-5 valve. 


BUMPSHIFT ON 2-1 


DOWNSHIFT 1. K1 belleville retainer snap ring. 
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CONDITION POSSIBLE CAUSES CORRECTION 


1. Replace Input Shaft 
Assembly. This issue can be 
verified by making immediate 
repeated shifts between 2nd 
and 3rd. If the flare is 
eliminated on subsequent shifts 
to 3rd, It is likely that this is the 
issue. 


1.K2 Piston Bottomed Out. 


2. Failed F2 ORC. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1I/CLUTCH - 
OPERATION) 


2. Replace F2 ORC, Rear Sun 
Gear and Front Sun Gear 


3. Split Electrohydraulic Unit 
and inspect 2-3 valves. 

Remove debris if present. If 
valve can’t be freed replace 
Electrohydraulic Unit. 


4. Inspect and if damaged 
replace K2 Clutch Discs and 
Seals. 


5. lt is possible that when the 
steel cover plate was screwed 
to the Electrohydraulic Unit, the 
spring was pinched thus 
deforming the bore and sticking 
the valve. Remove the 
Electrohydraulic Unit and 
remove the steel plate covering 
the 2-3 shift pressure valve. If 
the valve can’t be freely 
removed from the bore, the 
spring was pinched and the 
Electrohydraulic Unit requires 
replacement. 


6. B1 bushing missing. ile titie Bt retainer and 


3. Stuck 2-3 Valves. 


FLARES ON THE 2-3 
SHIFT 


4. K2 Clutch Slipping. 


5. 2-3 Shift Pressure Valve Spring 
Deformed. 
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CONDITION POSSIBLE CAUSES CORRECTION 


1. Check for latest level TCM 
software. Perform the TCM 
adaptation procedure. (Refer to 
8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/ 
TRANSMISSION CONTROL 
MODULE - STANDARD 
PROCEDURE) 


2. Check and adjust fluid level. 
(Refer to 21 - TRANSMISSION/ 
AUTOMATIC - NAG1/FILTER - 
STANDARD PROCEDURE) 


: Sax 3. Check for damaged/missing 
Si File Sam agee: or inesing. filter or cut/missing o-ring. 


4. Check for sticky/stuck 2-3 
shift pressure valve or regulator 
valve. 


1. Transmission adaptation/ 
calibration. 


2. Fluid tevel low. 


SLIPS ON 2-3 UPSHIFT 


4. Valve body malfunction. 


5. Disassemble transmission, 
inspect for damaged F2 or B2 
clutch. Repair as needed. 


1. Split Electrohydraulic Unit 
and remove the 3-4 Shift 
Pressure and 3-4 Holding 
Valves. Flush the valves and 
bores with a solvent such as 
mineral spirits. (Note: Debris 
can be a very small sliver 
unnoticable unless flushing onto 
filter paper.) Only if the valve 
can not be freed should the 
Electrohydraulic Unit be 
replaced. 


3. Split the Electrohydraulic Unit 
and inspect and verify that 
there is only one plastic check 
ball in each of the 4 pockets. If 
there are two in any pocket, 
remove one and re-assemble. 


5. F2 or B2 clutch damaged. 


1. Debris sticking the 3-4 Holding 
Valve 


FLARE OR NEUTRALS 
ON THE 3-4 / 4-3 SHIFT 


2. Debris Sticking the 3-4 Shift 
Pressure Valve 


3. Two Plastic Check Balls in one 
pocket. 


1. Disassemble the 
transmission, remove the pump 
and gears from the bell 
housing. Inspect the pump gear 
face in the bell housing for a 
3/16” diameter void between 
the pump suction and drainback 
circuits. If void is present, 
replace the bell housing. 


SLIPS, BANGS INTO 
GEAR, DELAYED 
ENGAGEMENT, VENT 
TUBE LEAK 


1. Casting Void in the Bell Housing. 
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CONDITION POSSIBLE CAUSES CORRECTION 


1. Check for latest level TCM 
software. Perform the TCM 
adaptation procedure. (Refer to 
8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/ 
TRANSMISSION CONTROL 
MODULE - STANDARD 
PROCEDURE) 


2. Check and adjust fluid level. 
(Refer to 21 - TRANSMISSION/ 
AUTOMATIC - NAG1/FILTER - 
STANDARD PROCEDURE) 


; ore 3. Check for damaged/missin 
3. Filter damaged or missing. RBKOE nee g 


4. Check for sticky/stuck 3 - 4 
shift pressure valve or regulator 
valve. 


5. Disassemble transmission, 
inspect for damaged K3 or B2 
clutch. Repair as needed. 


1. Check for latest level TCM 
software. Perform the TCM 
adaptation procedure. (Refer to 
8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULES/ 
TRANSMISSION CONTROL 
MODULE - STANDARD 
PROCEDURE) 


2, Check and adjust fluid level. 
(Refer to 21 - TRANSMISSION/ 
AUTOMATIC - NAG1/FILTER - 
STANDARD PROCEDURE) 


; Be 3. Check for damaged/missing 
Serer SAM EOE OF MiesIng: filter or cut/missing o-ring. 


4. Check for sticky/stuck 1 -2/4- 
5 shift pressure valve or 
regulator valve. 


5. Disassemble transmission, 
inspect for damaged B1 or K1 
clutch. Repair as needed. 


1. Check and adjust fluid level. 
(Refer to 21 - TRANSMISSION/ 
AUTOMATIC - NAG1/FILTER - 
STANDARD PROCEDURE) 


. 28 2. Check for damaged/missin 
2. Filter damaged or missing. fie Or AUUIEAAg One. g 


1. Customer shifting into N at vehicle 1. Instruct the customer that 
speeds greater than 25 mph and they should not shift into N at 
tipping in on the throttle. vehicle speeds greater 25 mph. 


1. Transmission adaptation/ 
calibration. 


2. Fluid level low. 


SLIPS ON 3-4 UPSHIFT 


4. Valve body malfunction. 


5. K3 or B2 clutch damaged. 


1. Transmission adaptation/ 
calibration. 


2. Fluid level low. 


SLIPS ON 4-5 UPSHIFT 


4. Electronydraulic Unit malfunction. 


5. B1 or Ki clutch damaged. 


1. Fluid level low. 


IN-GEAR SHUDDER ON 
HEAVY ACCELERATION 


NO DRIVE ENGAGEMENT 
FOLLOWING A SHIFT TO 
N 


2. Inspect shift system for 
proper adjustment or damage. 
Check shifter for DTCs. Repair 
as needed. 


2. Shift system malfunction. 
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POSSIBLE CAUSES 


1. Customer shifting into R at vehicle 
speeds greater than 7 mph. 


Lx 


CONDITION 


REVERSE GEAR 
POSITION BLOCKED 
ENGAGEMENT WHEN 

MOVING SHIFT LEVER 

FROM D POSITION 


CORRECTION 


1. Instruct customer that R 
shifter position is blocked at 
vehicle speeds greater than 7 
mph. 
2. Inspect shift system for 
proper adjustment or damage. 
Check shifter for DTCs. Repair 
as needed. 


1. Gearshift cable adjustment. 1. Adjust shift cable and retest. 


2. Check shifter DTCs. Inspect 
shift cable and lever assembly. 
Adjust and/or replace worn/ 
damaged parts. 


3. Starter lockout contact 
malfunction. Remove valve 
body, replace lead frame 
assembly. (Refer to 21 - 
TRANSMISSION/TRANSAXLE/ 
AUTOMATIC - NAG1/TEMP 
SENSOR/PARK-NEUTRAL 
SWITCH - OPERATION) 


2. Shift system malfunction. 


2. Shift system malfunction. 


NO ENGINE CRANKING 
INP OR N 


3. Valve body malfunction. 


INCORRECT 
TRANSMISSION 
TEMPERATURE 


Verify proper temperature 


1. Defective Trans Temp Sensor. sensor operation. 


1. Disconnect, inspect, and 
reconnect TCM connector. 
Make sure to check for any 
pushed out pins. 


2. Remove the Electrohydraulic 
Unit connector and inspect for 
any oil or damaged pins. (Note: 
There is no Electrohydraulic 
Unit connector pin in position 
#5) Re-attach the connector 
and insure that the locking ring 
tab is fully latched. 


3. Ohm the speed sensor wires 
to make sure there is nota 
short to another circuit or 
ground.. Visually inspect for any 
chafing of the wires. Repair as 
necessary. 


4, After checking the wiring and 
connectors replace the TCM. 


1. Loose/Corroded TCM Connector 
(Both C1 and C2 Connectors). 


2. Unlatched Electrohydraulic Unit 
connector. 


SPEED SENSOR ERROR 


3. Wires Shorted or Open. 


4. TCM Defective. 
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CONDITION POSSIBLE CAUSES CORRECTION 


1. Check bolt torque on internal 
bell housing bolts. If loose, 
replace fastener and torque to 
proper level. If bolts are to 
proper torque level, check 
pump outer seal and impeller 
seal. Replace if needed. 


2. Check connector for 
damaged (cut), flattened or 
missing o-rings. Replace as 
needed. 

3. Check for proper torque on 
oil pan clamps. Check for 
mis-positioned or rolled gasket. 
Repair as needed. 


1. Leak in area of bell housing. 


2. Leak in area of control unit(valve 
body) electrical connector. 


3. Leak in area of pan gasket. 


4. Remove park guide plug. 
Check for damaged (cut) or 
missing o-ring. If o-ring is in 

good condition, install new plug. 
5. Check for damaged shift 
lever seal or damaged lever. 
Repair as needed. 


6. Check for worn/damaged 
slinger seal and output seal. 
Visually inspect output flange 
seal surface for damage. 
Repair as needed. 


7. Check fluid level for overfill 
condition. Adjust as needed. If 
fluid level is within specification, 
ride check vehicle. Monitor 
transmission temperature. If 
high operating temperatures are 
observed, fluid may be 
contaminated or cooling system 
malfunctioning. Change fluid 
per service manual procedures. 
Refer to cooling system 
diagnostics if needed. 


8. Inspect fill tube cap for 
proper installation. Inspect fill 
tube grommet between case 
and fill tube for leakage. Repair 
as needed. 


4. Leak in area of park guide plug. 


5. Leak in area of shift lever. 


FLUID LEAK 


6. Leak in area of output flange. 


7. Leak in area of transmission vent. 


8. Leak in area of transmission fill 
tube. 
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AIR CHECKING TRANSMISSION CLUTCH OPERATION 


OANOOPRwWN + 


NAG? Clutch Application Ports 


- K1 CLUTCH APPLY PORT 

- Bt CLUTCH APPLY PORT 

~ K2 CLUTCH APPLY PORT 

- TORQUE CONVERTER CLUTCH APPLY PORT 
- B3 CLUTCH APPLY PORT 

- B2 CLUTCH COUNTER-PRESSURE PORT 

- K3 CLUTCH APPLY PORT 

- B2 CLUTCH APPLY PORT 
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With the use of Air Adapter Plates 10007-1,10007-2, 
air-pressure testing can be used to check transmission 
cluich operation. The test can be conducted with the 
transmission either in the vehicle (where applicable} or 
on the work bench, as a final check. 


Air-pressure testing requires that the oll pan and vaive 
body be removed from the transmission. 


NOTE: The air supply which is used must be free 
of moisture and dirt. Use a pressure of 30 psi io 
test clutch operation. 


NOTE: When checking the K1 clutch , air must 
pass through numerous passages to reach the 
clutch it’s self, therefore only a slight application 
will be noted. 


1. Remove the oi! pan. 


2. Remove the valve body (electrohydraulic unit). 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - NAGI/ELECTROHYDRAULIC UNIT - 
REMOVAL) 

3. Using the existing valve body (electrohydraulic unit) 
mounting boits attach the Air Adapter Plates 10007- 
1,10007-2. Tighten the bolt to 8 N-m (71 in. Ibs.). 

4, Apply 30 psi of air pressure to each port 

if the clutch is functioning, a soft thump will be heard 


as the clutch is applied. The cluich application can 
also be felt by touching the appropriate element while 


81b7a695 | 


NAG1 AIR ADAPTER PLATES 


- NAG1 AIR CHECK ADAPTER PLATE 10007-1 
- NAG1 AIR CHECK ADAPTER PLATE 10007-2 
- B3 CLUTCH PORT 

- K3 CLUTCH PORT 

- B2 CLUTCH PORT 

- Kt CLUTCH PORT 

- B1 CLUTCH PORT 

- K2 CLUTCH PORT 

- TORQUE CONVERTER CLUTCH LOCK - UP PORT 
10 - TORQUE CONVERTER IN PORT 

11 - COOLER OUT PORT 


OOnN OA AhwWN + 


1 - AIR ADAPTER PLATE 10007-2 
2- AIR ADAPTER PLATE 10007-1 
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applying air pressure. As the air pressure is released, the clutch should also release. 


STANDARD PROCEDURE - ALUMINUM THREAD REPAIR 


Damaged or worn threads in the aluminum transmission case and valve body can be repaired by the use of Heli- 
Coils™, or equivalent. This repair consists of drilling out the worn-out damaged threads. Then tap the hole with a 
special Heli-Coil™ tap, or equivalent, and installing a Heli-Coil™ insert, or equivalent, into the hole. This brings the 
hole back to its original thread size. 


Heli-Coil™, or equivalent, tools and inserts are readily available from most automotive parts suppliers. 
REMOVAL 


NOTE: If the transmission is being reconditioned (clutch/seal replacement) or replaced, it is necessary to 
perform the TCM Adaptation Procedure using the scan tool (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/TRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 


. Disconnect the negative battery cable. 
. Raise and support the vehicle. 
. Remove the exhaust system. 


. For AWD vehicles, remove the transfer case, 
(Refer to 21 - TRANSMISSION/TRANSFER CASE 
- REMOVAL). 

5. Remove front axle, (Refer to 3 - DIFFERENTIAL & 

DRIVELINE/FRONT AXLE - REMOVAL). 


6. For RWD vehicles: 


a. Mark propeller shaft (1) and the transmission 
flange (4) for assembly alignment. 


& ON + 


b. Remove the bolts (2) holding the rear propeller 
shaft coupler (3) to the transmission flange (4). 8131d39b 


c. Slide the propeller shaft (1) rearward until the 
coupler clears the propeller shaft pilot (5) on the transmission output shaft. 


NOTE: The starters are located on the right side of 
the transmission for RWD vehicles and they are on 
the left side for AWD vehicles. 


7. Remove the bolts (2) holding the starter motor (1) 
to the transmission. (Refer to 8 - ELECTRICAL/ 
STARTING/STARTER MOTOR - REMOVAL) 


8. Remove the starter (1) from the transmission 
starter pocket and safely relocate. 


8131d2Ge 
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9. Remove the bolt (2) holding the torque converter 
access cover (1) to the transmission. 


10. Remove the torque converter access cover (1) 
from the transmission. 


1 


Bigidaed | 


11. Remove any splash shields necessary to gain 
access to the crankshaft damper bolts. 

42. For gas engines, rotate crankshaft in clockwise | 
direction until converter bolts (1) are accessible. 
Then remove bolts (1) one at a time. Rotate 
crankshaft with socket wrench on dampener bolt. 


13. For diesel engines, rotate crankshaft in clockwise 
direction until converter bolts (1) are accessible. 
Then remove bolts (1) one at a time. Rotate 
crankshaft with socket wrench on dampener bolt. 


S1608taf | 
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14. Disconnect the gearshift cable (1) from the trans- 
mission manual valve lever (3). 


15. Loosen the bolts holding the shift cable retaining 
strap (2) to the transmission. 


16. Remove the shift cable (1) from the transmission. 


17. Disconnect 13-pin plug connector (1). Turn bayo- 
net lock of the adapter plug (2) anti-clockwise. 


18. Remove the 13-pin connector (1) from the trans- 
mission. 


19. Remove the fill tube bolt at the transmission case. 


20. Disconnect transmission fluid cooler lines (1) at 
transmission fittings (2) and clips (3). 

21. Disconnect the transmission vent hose from the 
transmission. 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 
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Raise transmission slightly with service jack to 
relieve joad on crossmember and supports. 
Remove bolts (2) securing rear support and cush- 
ion (3) to transmission crossmember (1). 
Remove bolts attaching crossmember (1) to frame 
and remove crossmember. 


8131d398 


Remove the bolts (1) holding the engine oil pan 
(2) to the transmission (3), gas engines. 


81310397 


Remove all remaining bolts (2) securing the trans- 

mission (3) to the engine block (1). _ 
While removing the fill tube from the transmission 
case, carefully work transmission and torque con- 
verter assembly rearward off engine block dowels. 


Hold torque converter in place during transmission 
removal. 

Lower transmission and remove assembly from 
under the vehicie. 

To remove torque converter, carefully slide torque 
converter out of the transmission. 


8131d396 
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DISASSEMBLY 


NOTE: if the transmission is being reconditioned (clutch/seal replacement) or replaced, it is necessary to 
perform the TCM Adaptation Precedure using the scan tool (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/TRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 


NOTE: Tag all clutch pack assemblies, as they are removed, for reassembly identification. 


1. Remove the torque converter (14). 
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2. Place transmission in a vertical position, Ss ees ee es eee eSte ee ea eee = 
3. Measure input shaft end play as follows: 


a. Attach Adapter 8266-18 (2) to Handle 8266-8 
(1). 


b. Attach dial indicator C-3339 (3) to Handle 
8266-8 (1). 


c, Install the assembled tool onto the input shaft 
of the transmission and tighten the retaining 
screw on Adapter 8266-18 (2) to secure it to 
the input shaft. 


d. Position the dial indicator plunger against a flat 
spot on the oil pump and zero the dial indica- 
tor. | 

iH 


e. Move the input shaft in and out. Record the 
maximum travel for assembly reference. 


21 
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13. 
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. Loosen adapter plug bolt (9) and remove from the 


adapter plug (10) from the transmission housing. 


. Detach oil pan (5). 
. Remove oil filter (4). 
. Unscrew Torx® socket bolts (3) and remove electro- 


hydraulic unit (2). 


. Air check the transmission. (Refer to 21 - TRANS- 


MISSION/TRANSAXLE/AUTOMATIC _ - 
DIAGNOSIS AND TESTING) 


NAGI - 


. Place the transmission in PARK to prepare for the 


removal of the output shaft nut. 


Remove the nut, with a 30 mm 12 point socket, 
holding the propeller shaft flange to the output 
shaft and remove the flange. 


. Remove the transmission rear oil seal with a suit- 


able slide hammer and screw. 


. Remove the transmission output shaft washer. Be 


sure to tag the washer since it is very similar to 
the geartrain end-play shim and they must not be 
interchanged. 

Remove the transmission rear output shaft bear- 
ing retaining ring (1). 
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- HEAT SHIELD 

- ELECTROHYDRAULIC UNIT 
- BOLT 

- OIL FILTER 

- OIL PAN 

- CLAMPING ELEMENT 

- BOLT 

- 13-PIN PLUG CONNECTOR 


.¢) 


BOLT 
- ADAPTER PLUG 


80e3f910 
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14. Position Bearing Remover 9082 (1) over the inner 
race of the output shaft bearing (3). 


NOTE: Due to production variations in the bearing, 
it may not be possible to slide the collar fully 
downward. It is only necessary to slide the collar 
down far enough that the fingers securely grasp 
the inner bearing race. 


15. Slide the collar (3) on the Bearing Remover 9082 
(1) downward over the fingers (4) of the tool. 


21 - 681 
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16. Remove the output shaft bearing (8). 


17. Remove the geartrain end-play shim from the out- 
put shaft. Be sure to tag the shim since it is very 
similar to the output shaft washer and they must 
not be interchanged. 


810d3b98 
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Remove K?, K2, and K3 Clutches 
4 - DRIVING CLUTCH K1 5 - THRUST WASHER 
2- SUN GEAR OF FRONT PLANETARY GEAR SET 6 - FRONT PLANETARY GEAR SET, DRIVING CLUTCH K2, AND 
INPUT SHAFT 
3 - DRIVING CLUTCH K3, OUTPUT SHAFT , AND CENTER AND 7 - SEALING RINGS 


REAR PLANETARY GEAR SETS 
4.- THRUST NEEDLE BEARING 


18. Remove the bolts holding the transmission housing to the converter housing from inside the converter housing. 
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19. Stand the transmission upright on the converter housing. 

20. Remove the remaining bolts holding the transmission housing to the converter housing. 
21. Remove the transmission housing from the converter housing. 

22. Remove output shaft with center and rear gear set and clutch K3 (3). 

23. Remove thrust needie bearing (4) and thrust washer (5). 

24. Remove input shaft with clutch K2 and front gear set (6). 

25. Remove clutch K1 (1). 


——— fa 
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Remove Holding Clutch B1 and Oil Pump 


1 - BOLTS - M6X32 4- BOLTS - M8X35 
2 - CONVERTER HOUSING 5 - HOLDING CLUTCH Bt 
3 - INTERMEDIATE PLATE 6 - OIL PUMP 


26. Unscrew Torx® socket bolts (4) and remove oil pump (6). Screw two opposed bolts into the oil pump housing 
and press the oi] pump out of the converter housing by applying light blows with a plastic hammer. 


27. Remove and discard the torque converter hub seal and the oil pump outer o-ring seal from the oil pump. 


28. Unscrew Torx® socket bolts (1) and remove multiple-dise holding clutch Bi (5) from converter housing. Screw 
two opposed bolts into the multiple-disc holding clutch Bi (5) and separate from the converter housing by 
applying light blows with a plastic hammer. 


29. Detach intermediate plate (3) from converter housing (2). 
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80e3t7ce 
Remove B2, B3, and Parking Gear 

1 - SNAP-RING 5 - PARK GEAR 

2 - HOLDING CLUTCH B3 DISCS _ 6- TRANSMISSION HOUSING 

3 - SPRING WASHER 7 - BOLTS - M8X60 


4 - HOLDING CLUTCH B2 


30. Remove multiple-disc pack B3 (2) and spring washer (3) by removing snap-ring (4) in transmission housing. To 
facilitate removal of the snap-ring (1), compress the multiple-disc pack B3 (2). Note which clutch disc is 
removed just prior to the spring washer (3) for re-assembly. If the clutch discs are re-used, this disc must be 
returned to its original position on top of the spring washer. 


31. Unscrew Torx® socket bolts (7). 


32. Remove multiple-disc holding clutch B2 (4) from transmission housing. The externally toothed disc carrier for 
multiple-disc holding cluich B2 is also the piston for multiple-disc holding clutch B3. 


33. Remove parking lock gear (5). 
CLEANING 


The use of crocus cloth is permissible where necessary, providing it is used carefully. When used on shafts, or 
valves, use extreme care to avoid rounding off sharp edges. Sharp edges are vital as they prevent foreign matter 
from getting between the valve and valve bore. 


Do not reuse oil seais, gaskets, seal rings, or O-rings during overhaul. Replace these parts as a matter of course. 
Also do not reuse snap rings or E-clips that are bent or distorted. Replace these parts as well. 


Lubricate transmission parts with Mopar® ATF +4, Automatic Transmission Fluid, during overhaul and assembly. Use 
petroleum jelly, Mopar® Door Ease, or Ru-Glyde to prelubricate seals, O-rings, and thrust washers. Petroleum jelly 
can also be used to hold parts in place during reassembly. 


Clean the case in a solvent tank. Flush the case bores and fluid passages thoroughly with solvent. Dry the case and 
all fluid passages with compressed air. Be sure all solvent is removed from the case and that all fluid passages are 
clear. 
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NOTE: Do not use shop towels or rags to dry the case (or any other transmission component) unless they 
are made from [lint-free materials. Lint will stick to case surfaces and transmission components and circu- 
late throughout the transmission after assembly. A sufficient quantity of lint can block fluid passages and 
interfere with valve body operation. 


INSPECTION 


Inspect the case for cracks, porous spots, worn bores, or damaged threads. Damaged threads can be repaired with 
Helicoil® thread inserts. However, the case will have to be replaced if it exhibits any type of damage or wear. 


ASSEMBLY 


NOTE: If the transmission is being reconditioned (clutch/seal replacement) or replaced, it is necessary to 
perform the TCM Adaptation Procedure using the scan tool (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES/TRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 
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- THRUST BEARING NO.14 
- THRUST BEARING NO. 2 
- THRUST BEARING NO.3 
- THRUST BEARING NO.4 
- THRUST BEARING NO.5 


len kwh 


~ ON 


- THRUST BEARING NO.6 
- ROLLER BEARING NO.7 
- THRUST BEARING NO.8 
- ROLLER BEARING NO.9 
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1 - SNAP-RING 
2- HOLDING CLUTCH B3 DISCS 
3 - SPRING WASHER 


install B2, 83, and Parking Gear 


LX 


Heli 7cs 


5 - PARK GEAR 
6 - TRANSMISSION HOUSING 
7 - BOLTS - M8X60 


1. Insert parking lock gear (5). 


2. Install multiple-disc holding clutch B2 (4) in transmission housing (6). 
3. Screw in both Torx® socket bolts (7). Tighten the bolts to 16 N-m (141 in.tbs.). 


NOTE: During the measurement the snap ring (7) 
must contact the upper bearing surface of the 
groove in the outer multiple-disc carrier (8). 


NOTE: Pay attention to sequence of discs. If the 
original clutch discs are reused, be sure to return 
the disc identified on disassembly as belonging 
on top of the spring washer (4) to its original loca- 
tion. Place new friction multiple-discs in ATF fluid 
for one hour before installing. 


CAUTION: Apply only light pressure (less than 10 
N @ Ibs.) of force) to the clutch pack when mea- 
suring the clutch clearance with the feeler gauge. 
Applying excessive force to the clutch will give an 
incorrect reading and lead to a transmission fail- 
ure, 


4. Insert and measure spring washer (4) and multiple- 
disc pack B3 (2, 6). 


1 - OUTER DISC - 6.5 MM 5- 
(0.256 IN.) 
2 - OUTER DISCS - 1.8 MM 6 
(0.071 IN} 
3 - OUTER DISCS - 1.8 MM pe 
(0.071 IN.) 

8 


4- SPRING WASHER 


80640236 


PISTON 


- FRICTION DISCS 


SNAP-RING 
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a. Put multipte-discs for multiple-disc holding clutch B3 together in the sequence shown in the illustration and 
insert individually. 


b. Using a feeler gauge, determine the play "L” at three points between the snap ring (7) and outer multiple- 
disc (1). B3 clutch clearance should be 1.0-1.4 mm (0.039-0.055 in.). Adjust the clearance as necessary. 


c. Adjust with snap-ring (7), if necessary. Snap-rings are available in thicknesses of 3.2 mm (0.126 in.), 3.5 mm 
(0.138 in), 3.8 mm (0.150 in.), 4.1 mm (0.162 in.), 4.4 mm (0.173 in.), and 4.7 mm (0.1885 in.). 


5. Check that the K1 clutch feed hole (1) in the inner 
hub of clutch B1 is free before installing clutch B1. 


80e3i72d 
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install Holding Clutch B1 and Oil Pump 


1 - BOLTS - M6X32 4- BOLTS - M8X35 
2 - CONVERTER HOUSING 5 - HOLDING CLUTCH B1 
3 - INTERMEDIATE PLATE 6 - OIL PUMP 


6. Place intermediate plate (3) on converter housing (2) and align. 
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NOTE: The intermediate plate can generally be used several times. The plate must not be coated with addi- 
tional sealant 


7. Install the holding clutch B1 (5) onto the converter housing and intermediate plate. installed position of clutch Bi 
in relation to converter housing is specified by a plain dowel pin in clutch B1 (arrow). 


&. Install the bolts to hold clutch B1 (5) to the converter housing. 
9. Securely tighten multiple-disc holding clutch B1 (5) on converter housing (2) to 10 N-m (89 in.lbs.). 


10. Install new torque converter hub seal (1) into the 
oil pump using Seal Installer 8902A. 


11. Install new oil pump outer o-ring seal onto oil 
pump. 


80e400et 
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install K1, K2, and K3 Clutches 


1- DRIVING CLUTCH Ki 5 - THRUST WASHER 

2~ SUN GEAR OF FRONT PLANETARY GEAR SET f eee GEAR SET, DRIVING CLUTCH K2, AND 
NPU 

3 - DRIVING CLUTCH K3, OUTPUT SHAFT , AND CENTER AND 7 - SEALING RINGS 


REAR PLANETARY GEAR SETS 
4- THRUST NEEDLE BEARING 


12. Install oil pump (6) and securely tighten. Tighten the oil pump bolts to 20 N-m (177 in.lbs.). 
13. Using grease, insert sealing rings (7) in the groove so that the joint remains together. 

14. Install the K1 (1) clutch onto the B1 clutch. 

15. Install input shaft with clutch K2 (6) and front gear set (1). 

16. Install front washer (5) and thrust needle bearing (4). 


NOTE: Insure that the pinion gears are fully seated in the Rear Annulus (Hollow) Gear. If 50% of the pinion 
gear splines protrude, the Rear Annulus Gear was installed upside down in the K2 Clutch Retainer. 


17. Install output shaft with center and rear gear set and clutch K3 (3). 


21 


18. 


19. 
20. 
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Using grease, install both Teflon rings in the 
groove at the rear of the output shaft so that the 
joint stays together. 

Mount transmission housing on converter housing. 


Screw in Torx® socket bolts through the transmis- 
sion housing into the converter housing. Tighten 
the bolts to 20 N-m (177 in.lbs.). 


NOTE: Verify that there are no nicks or other irreg- 
ularities in the surface of the transmission case 
that will cause an inaccurate measurement. 


21. 


22. 


23. 


24. 


25. 


26. 


a7. 


Measure end-play between park pawl gear and 
grooved ball bearing in order to select the proper 
geartrain end-play shim. 


Piace Gauge Bar 6311 (1) on transmission hous- 
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ing. Using a depth gauge, measure from the gauge bar (1) to the parking lock gear (2). 


Using a depth gauge, measure from the Gauge 
Bar 6311 (1) to the contact surface of the output 
shaft bearing (2) in the transmission housing. 


Subtract the first figure from the second figure to 
determine the current end-play of the transmis- 
sion. Select a shim or a combination of two shims 
such that the end-play will be 0.3-0.5 mm (0.012- 
0.020 in.). Shims are available in thicknesses of 
0.2 mm (0.008 in.), 0.8 mm (0.012 in.), 0.4 mm 
(0.016 in.), and 0.5 mm (0.020 in.). 


Install the selected end-play shim. 


Screw in Torx® socket bolts through the converter 
housing into the transmission housing. Tighten the 
bolts to 20 N-m (177 in.ibs.). 


Install output shaft bearing (2) in rear transmission 
housing. Using Bearing Installer 9287 (1), install 
the output shaft bearing (2) into the transmission 
housing. The closed side of the plastic cage 
must point towards the parking lock gear. 


i e0e40089 
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28. Install the retaining ring (1). Ensure that the 
retaining ring is seated correctly in the groove. 


29. Check that there is no play between the bearing 
and the retaining ring using feeler gauge. 


30. There must be no play between the retaining ring 
and the bearing. If the ring cannot be installed, a 
thinner ring must be used. If there is play between 
the ring and the bearing, a thicker ring must be 
installed. Retaining rings are available in thick- 
nesses of 2.0 mm (0.079 in.), 2.1 mm (0.083 in.), 
and 2.2 mm (0.087 in.). 


80e31910 


31. Rotate the transmission so that the bellhousing is 
pointed upward and ensuring that the output shaft 
is allowed to move freely, 


32. Measure input shaft end-play. 


NOTE: If end-play is incorrect, transmission is 
incorrectly assembled, or the geartrain end-play 
shim is incorrect. The geartrain end-play shim is 
selective. 


NOTE: If necessary, a combination of shims can 
be used to achieve the required end-play. 


810atafc 


a. Attach Adapter 8266-18 (2) to Handle 8266-8 (1). 
b. Attach dial indicator C-3339 (8) to Handle 8266-8 (1). 


c, Install the assembled tool onto the input shaft of the transmission and tighten the retaining screw on Adapter 
8266-18 to secure it to the input shaft. 


d. Position the dial indicator plunger against a flat spot on the oil pump and zero the dial indicator. 


e. Move input shaft in and out and record reading. End play should be 0.3-0.5 mm (0.012-0.020 in.). Adjust as 
necessary. 


21 


- 692 


NOTE: The output shaft shim should be 0.3 mm 
(0.012 in.). If a 0.3 mm (0.012 in.) shim is not avail- 
able, use a 0.2 mm (0.008 in.) 0.4 mm (0.016 in.) or 
0.5 mm (.020 in.) shim. 


33. 
34. 


35. 


36. 


37. 


38. 


39. 


40. 


44. 


install the output shaft shim onto the output shaft. 


Install a new transmission rear seal into the trans- 
mission case with Seal installer 8902A (1). 


Place the transmission in PARK to prepare for the 
installation of the output shaft nut. 

inspect the seal protector on the rear of the out- 
put shaft flange. Replace the seal protector if 
damaged. the seal protector can be removed 
using a suitable pry tool and installed with a suit- 
able tube style tool. 

Install the propeller shaft flange onto the output 
shaft and install an new flange nut. Tighten the 
flange nut, with a 30 mm 12 point socket, to 200 
N-m (147.5 ft.lbs.). 

Place the Staking Tool 9078 (2) and Driver Handle 
C-4171 onto the output shaft. 


Rotate the Staking Tool 9078 (2) until the align- 
ment pin (3) engages the output shaft notch (4). 


Press downward on the staking tool (1) until the 
staking pin (3) contacts the output shaft nut flange 
(2). 

Strike the Driver handle C-4171 with a suitable 
hammer until the output shaft nut is securely 
staked to the output shaft. 
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42. Install electrohydraulic unit (2). Tighten the bolts 
to 8 N-m (71 in.tbs.). 


43. Install oil filter (4). 


44. Install oil pan (5). Tighten the bolts to 8 N-m (71 
in.Ibs.). 


45. Install the adapter plug (10). Tighten the bolt (9) 
to 2.5 N-m ( 22 in. Ibs.). 


46. Install the torque converter. 


10 - ADAPTER PLUG 


1 - HEAT SHIELD 

2 - ELECTROHYDRAULIC UNIT 
3 - BOLT 

4- OlL FILTER 

5 - OIL PAN 

6 - CLAMPING ELEMENT 

7 - BOLT 

8 - 13-PIN PLUG CONNECTOR 
9 - BOLT 
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INSTALLATION 


1. 


CAUTION: Do not damage oil pump seal or con- 
verter hub while inserting torque converter into 
the front of the transmission. 


5. 
6. 
7. 


9, 


10. 


. Check converter seating with a scale and straight- 


. Apply a light coating of Mopar® High Temp 


. Raise transmission (3) and align the torque con- 


. Move transmission forward. Then raise, lower, or 


Check torque converter hub and hub drive flats for sharp edges burrs, scratches, or nicks. Polish the hub and 
flats with 800/1000 grit paper and crocus cloth if necessary. The hub must be smooth to avoid damaging pump 
sea! at installation. 


. lf a replacement transmission is being installed, transfer any components necessary, such as the manual shift 


lever and shift cable bracket, from the original transmission onto the replacement transmission. 


. Lubricate oil pump seal lip with transmission fluid. 
. Place torque converter (1) in position in transmis- 


sion (2). 


Align torque converter to oil pump seal opening. 
Insert torque converter hub into oil pump. 
While pushing torque converter inward, rotate con- 


verter until converter is fully seated in the oil pump 
gears. 


edge (A). Surface of converter lugs should be at 
ieast 19 mm (3/4 in.) to rear of straightedge when 
converter is fully seated. 


if necessary, temporarily secure converter with C-clamp attached to the converter housing. 


Check condition of converter driveplate. Replace 
the plate if cracked, distorted or damaged. Also 
be sure transmission dowel pins are seated in 
engine block and protrude far enough to hold 
transmission in alignment. 


Grease to the torque converter hub pocket in the 
rear pocket of the engine’s crankshaft. 


verter with the drive plate and the transmission 
converter housing with the engine block (1). 


tilt transmission to align the converter housing 
with the engine block dowels. 


. While installing the fill tube into the transmission eisideee 


case, carefully work transmission forward and 
over engine block dowels until converter hub is seated in crankshaft. Verify that no wires, or the transmission 
vent hose, have become trapped between the engine block and the transmission. 


. Install two torque converter housing bolts (2) to attach the transmission to the engine. 
16. 
17. 


Install remaining to engine bolts (2). Tighten to 39 N-m (29 ft.lbs.). 
Install the fill tube bolt at the transmission case. Tighten the bolt to 12 N-m (1085 lbs in.). 
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18. install the transmission (3) to engine oif pan (2) 
bolts (1). Tighten to 39 N-m (29 ft.lbs.}. 


@ig1d3g? 


CAUTION: It is essential that correct length bolts 
be used to attach the converter to the driveplate. 
Bolts that are too long will damage the clutch sur- 
face inside the converter. 


19. For gas engines, install all torque converter-to- 
driveplate bolts (1) by hand. 


20. Verify that the torque converter is pulled flush to 
the driveplate. Tighten bolts to 42 N-m (31 ft. Ibs.). 


B131d39e 


CAUTION: It is essential that correct length bolts 
be used to attach the converter to the driveplate. 
Bolts that are too long will damage the clutch sur- 
face inside the converter. 


21. For diesel engines, install all torque converter-to- 
driveplate bolts (1) by hand. 


22. Verify that the torque converter is pulled flush to 
the driveplate. Tighten bolts to 42 N-m (31 ff. Ibs.). 
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23. Install the torque converter bolt access cover (1) 
onto the transmission. install the access cover 
bolt (2) and tighten to 11 N-m (8 ft.lbs.). 


NOTE: The starters are located on the right side of 
the transmission for RWD vehicles and they are on 
the left side for AWD vehicles. 


24, Install starter motor (1). (Refer to 8 - ELECTRI- 
CAL/STARTING/STARTER MOTOR 
INSTALLATION) 


25. Connect the gearshift cable (1) to the transmis- 
sion manual shift lever (3). 
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26. Check O-rings on plug connector (1), and replace 
if necessary. 


27. install the plug connector (1) into the adapter plug 


(2). Turn bayonet lock of the adapter plug (2) 
clockwise to connect plug connector (1). 


28. Position the heat shietd (2), if equipped, onto the 
transmission housing and install the screw (1) and 
bolt (3) to hold the shield in place. 


29. Connect the cooler line fittings (2) and cooler lines 
(1) to the transmission. 


81310309 


21 


30. 


31. 


32. 


33. 


34. 


35. 


36. 
37. 
38. 
39. 
40. 
41. 


- 698 


For AWD vehicles, install the transfer case, (Refer 
fo 21 - TRANSMISSION/TRANSFER CASE - 
INSTALLATION). 

Install the front axle. (Refer to 3 - DIFFERENTIAL 
& DRIVELINE/FRONT AXLE - INSTALLATION). 


For RWD vehicles: 
a. Align and connect the propeller shaft (1). 


(Refer to 3 - DIFFERENTIAL & DRIVELINE/ 
PROPELLER SHAFT - INSTALLATION) 


Install rear support (3) to transmission. Tighten 
bolts to 47 N-m (35 ft.lbs.) 

Install rear transmission crossmember (1). Tighten 
crossmember to frame bolts to 68 N-m (50 ft.lbs.). 
Lower transmission onto crossmember and install 
bolts attaching transmission mount to crossmem- 
ber. Tighten clevis bracket to crossmember bolts 
(2) to 47 N-m (85 ft.Ibs.). 

Install exhaust components. 

Install any necessary splash shields. 

Adjust gearshift cable if necessary. 

Lower vehicle. 

Connect negative battery cable. 

Fill the transmission with the appropriate transmis- 
sion fluid (Refer to LUBRICATION & MAINTE- 
NANCE/FLUID TYPES - DESCRIPTION) 
according to the standard procedure (Refer to 21 
- TRANSMISSION/AUTOMATIC - NAG1/FLUID 
AND FILTER - STANDARD PROCEDURE). 
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NOTE: If the transmission is being reconditioned (clutch/seal replacement) or replaced, it is necessary to 
perform the TCM Adaptation Procedure using the scan tool (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 


TROL MODULES/TRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 


42. 


Verify proper operation. 
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HYDRAULIC FLOW IN DRIVE - THIRD TO SECOND GEAR TRANSITION 
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SPECIFICATIONS 
GEAR RATIOS 


SPECIFICATIONS 


nETRIG 
30,34, and 37 
B1 Clutch Clearance - 2.3-2.7 
Double Sided Friction 27-34 
—— 3034 
5225 
2630 


B1 Clutch Snap-rings 2.6, 2.9, 3.2, 3.5, 3.8, and 
B2 Clutch Clearance 1.9-2.3 
2024 

B2 Clutch Snap-rings 2.9, 3.2, 3.5, 3.8, and 4.1 


B3 Clutch Clearance 1.0-1.4 


B3 Clutch Snap-rings 3.2, 3.5, 3.8, 4.1, 4.4, and 


Ki Clutch Clearance - 2.7-3.1 
Double Sided Friction 3.0-3.4 
a 3537 

K1 Clutch Clearance - 2.4-2.8 
Single Sided Friction Discs 26-3.0 
2853 01100126 

2933 0-7140.190 


K1 Clutch Snap-rings 2.6, 2.9, 3.2, 3.5, 3.8, and | 0.102, 0.114, 0.126, 0.138, 
0.150, 0.162 


0.091-0.106 
0.095-0.110 
0.099-0.114 
0.106-0.122 


3.5971 
2.1971 
1.444 
1.00:1 
0.8371 
3.16:1 


INCH (in.) 
0.012-0.020 
0.008, 0.012, 0.016, 0.020 
0.006-0.024 
0.118, 0.134, 0.146 
0.091-0.106 
0.106-0.122 
0.118-0.134 
0.087-0.102 
0.095-0.110 
0.102-0.118 


0.102, 0.114, 0.126, 0.138, 
0.150, 0.162 


0.075-0.091 
0.079-0.095 


0.114, 0.126, 0.138, 0.150, 
0.162 


0.039-0.055 


0.126, 0.138, 0.150, 
0.162, 0.173, 0.185 


0.106-0.122 
0.118-0.134 
0.13-0.146 
0.142-0.158 
0.095-0.110 
0.102-0.118 


Bi Clutch Clearance - 
Single Sided Friction Discs 


aa & 
“J wh 


fs 
=e 


2.3-2.7 
2.4-2.8 
2.5-2.9 
2.7-3.1 


K2 Clutch Clearance 3 Disc 
4 Disc 
5 Dise 
6 Disc 
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COMPONENT METRIC (mm) INCH (in.) 
K2 Clutch Snap-rings 2.3, 2.6, 2.9, 3.2, 3.5, and | 0.091, 0.102, 0.114, 0.126, 
3.8 0.138, 0.150 


2.3-2.7 
24-2.8 


0.091-0.106 
0.095-0.110 


K3 Clutch Clearance - 3 Disc 
Double Sided Friction 4 Disc 
Discs 


5 Disc 2.5-2.9 0.099-0.114 
K3 Clutch Clearance - 6 Disc 2.3-2.7 0.091-0.106 
Single Sided Friction Discs 8 Disc 94-28 0.095-0.110 


10 Dise 
K3 Clutch Snap-rings 


2.5-2.9 
2.0, 2.3, 2.6, 2.9, 3.2, and 


0.099-0.114 


0.079, 0.091, 0.102, 0.114, 
0.126, 0.138 


w i 
or 


TORQUE SPECIFICATIONS 


i 

| 
Converter Housing 

2 


Nut, Propeller Flange 200 
Nut, 4X4 Adapter Shaft 200 


Bolt , Clevis bracket to 4 
Crossmember 
Bolt, Crossmember to 
Frame 


Bolt, Electrohydraulic Unit 
Bolt, Adapter Plug 
Bolt, Rear Support to 4 
Transmission 


Bolt, Transmission 2 
Housing to Converter 
Housing 


Bolt, Torque Converter 3 
Housing to Engine 
Bolt, Torque Converter 1 
Access Cover 
Bolt, transmission to 3 
Engine Oil Pan 
Bolts, 4X4 Adapter 2 
Housing 


Housing Side Cover 


Nut, Shifter Mechanism to 7 
Floor Pan 

Bolt, Torque Converter 4 

Bolt, Lower Fill Tube 1 


Ft. Lbs. in. Lbs. 
141 
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SPECIAL TOOLS - AUTOMATIC 
TRANSMISSION - NAG1 


a 
Rare oP 
OS 
er 
me IN 


(Re 
PRS 
! ASN 
A SN) es 
_ > | \ 
™ ee Sal " 2- a 
Sy Zl Ge ‘ 
a“) a 
Q- - 
ae a 
a é& )\ ee 
Co 3 
e 
End Play Set - 8266 


Lx 


80e490db 


Compressor, Multi-use Spring - 8900 


installer, Seal - 8902A 


LX 
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Remover, Bearing - 9082 


{/™ AIR ADAPTER PLATES - 10007 
\ 
ie 

Kes 


installer, Bearing - 9287 


_ 


DETAIL TIP 


Sey, 


Dipstick - 9336 
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MECHANISM-BRAKE TRANSMISSION SHIFT INTERLOCK 
DESCRIPTION 


The Brake Transmission Shifter/ignition interlock 
(BTSI) is an electronically operated system that pre- 
vents the transmission gear shifter from being moved 
out of PARK without the proper driver inputs. The sys- 
tem contains a solenoid that is integral to the shifter 
assembly. The solenoid permits shifter movement out 
of PARK when the brake is depressed and prevents 
shifter movement into REVERSE unless a shift into 
REVERSE is permitted. 


A BTSI override (2) is provided on the side of the 
shifter mechanism (1) to allow the vehicle to be shifted 
out of PARK in the event of an electrical failure. 


Bid4etve 


OPERATION 


The Brake Transmission Shifter/lgnition Interlock oe 
(BTSI) is engaged whenever the ignition switch is in 
the LOCK (1) position. An additional electrically acti- 
vated feature will prevent shifting out of the PARK 
position unless the brake pedal is depressed at least 
one-half inch. A solenoid in the shifter assembly is 
energized when the ignition is in the ON position and 
the brake pedal is depressed. When the key is in the 
ON position and the brake pedal is depressed, the 
shifter is unlocked and will move into any position. The 
interlock system also prevents the ignition switch from 
being turned to the LOCK position, unless the shifter 
is in the gated PARK position. 


Bittezba 


The following chart describes the normal operation of the Brake Transmission Shift Interlock (BTSI) system. If the 
“expected response” differs from the vehicle’s response, then system repair and/or adjustment is necessary. 


ACTION EXPECTED RESPONSE 


1. Turn key to the “ACC” position and depress brake 1. Shifter CAN be shifted out of park. 
pedal. 
2. Turn key to the "ON" position, with foot off of brake 2. Shifter CANNOT be shifted out of park. | 
pecal. 

3. Turn key to the "ON" position and depress the brake | 3. Shifter CAN be shifted out of park. 
pedal. 
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ACTION EXPECTED RESPONSE 


4. Leave shifter in any gear, except “PARK”, and try to 4. Key cannot be returned to the "LOCK" position. 


return key to the "LOCK” position. 
5. Return shifter to "PARK" and try to remove the key. 5. Key can be removed (after returning to “LOCK” 
position). 


6. With the key removed, and the brake depressed, try | 6. Shifter cannot be shifted out of "PARK". 
to shift out of "PARK". 


NOTE: Any failure to meet these expected responses requires system adjustment or repair. 


BTSI Override 


in the event of an electrical failure, the vehicle can be shifted out of PARK by using the following procedure. 
1. Turn the key to the ACC or ON position. 


2. Remove the liner to the cubby bin to the right side 
of the shifter. 


81d4702a 


3. Depress the BTS! override (2) on the side of the 
shifter assembly (1). 


4, While the override is depressed, move the shifter 
out of the PARK position. 


5. Return the cubby bin liner to its original location. 


81d46i7e 
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DIAGNOSIS AND TESTING - BRAKE TRANSMISSION SHIFT INTERLOCK 
SYSTEM VERIFICATION 


1. 
2 


3. 


Verify that the key can only be removed in the PARK position 
When the shift lever is in PARK, the ignition key cylinder should rotate freely from ACC to LOCK. When the 
shifter is in any other gear or neutral position, the ignition key cylinder should not rotate to the LOCK position. 


Shifting out of PARK should not be possible when the ignition key cylinder is in the ACC position and the brake 
pedal is not depressed. 


. Shifting out of PARK should not be possible while applying normal force on the shift lever and ignition key cyl- 


inder is in the ACC, ON, or START positions unless the foot brake pedal is depressed approximately 1/2 inch 
(12mm). 


. Shifting out of PARK should not be possible when the ignition key cylinder is in the LOCK position, regardiess of 


the brake pedal position. 


. Shifting between any gears, NEUTRAL or into PARK may be done without depressing foot brake pedal with 


ignition switch in ACC, ON, or START positions. 
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UNIT-ELECTROHYDRAULIC CONTROL 


DESCRIPTION 


The electrohydraulic control unit comprises the shift 
plate (13) made from light alloy for the hydraulic con- 
trol and an electrical control unit (12). The electrical 
control unit (12) comprises of a supporting body made 
of plastic, into which the electrical components (1 - 11) 
are assembled. The supporting body is mounted on 
the shift plate (13) and screwed fo it. 


Strip conductors inserted into the supporting body 
make the connection between the electrical compo- 
nents and a plug connector. The connection to the wir- 
ing harness on the vehicle and the transmission 
control module (TCM) is produced via this 13-pin plug 
connector with a bayonet lock. 


1 
| 
| 
| 
| 


1 - SOLENOID CAP (if equipped) 

2- SOLENOID CAP (if equipped) 

3 - BOLT - M6X32 

4 - BOLT - M6X30 

5 - LEAF SPRING 

6 - MODULATING PRESSURE REGULATING SOLENOID VALVE 
7 - SHIFT PRESSURE REGULATING SOLENOID 

8 - 3-4 SHIFT SOLENOID 

9 - TORQUE CONVERTER LOCK-UP SOLENOID 

10 - 1-2/4-5 SHIFT SOLENOID 

11 - 2-3 SHIFT SOLENOID 

12 - ELECTRICAL CONTROL UNIT 

13 - SHIFT PLATE 
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ELECTRICAL CONTROL UNIT 


The electric valve control unit (7) consists of a plastic 
shell which houses the RPM sensors (1,12), regulating 
solenoid valves (3, 4), solenoid valves (5, 6, 10), the 
TCC solenoid valve (11), the park/neutral contact (9), 
and the transmission oil temperature sensor (8). Con- 
ductor tracks integrated into the shell connect the 
electric components to a plug connection (2). This 
13-pin plug connection (2) establishes the connection 
to the vehicle-side cable harness and to the transmis- 
sion control module (TCM). With the exception of the 
solenoid vaives, all other electric components are 
fixed to the conductor tracks. 


HYDRAULIC CONTROL UNIT 


Working Pressure (Line Pressure or Operating Pressure) (p-A) 


The working pressure provides the pressure supply to the hydraulic control and the transmission shift elements. It is 
the highest hydraulic pressure in the entire hydraulic system. The working pressure is regulated at the working pres- 
sure regulating valve in relation to the load and gear. All other pressures required for the transmission control are 
derived from the working pressure. 


Lubrication Pressure (p-Sm) 


At the working pressure regulating valve surplus oil is diverted to the lubrication pressure regulating valve, from 
where it is used in regulated amounts to lubricate and cool the mechanical transmission components and the torque 
converter. Furthermore, the lubrication pressure (p-Sm) is also used to limit the pressure in the torque converter. 


Shift Pressure (p-S) 


The shift pressure is determined by the shift pressure regulating solenoid valve and the shift pressure regulating 
valve. The shift pressure: 


» Regulates the pressure in the activating shift element during the shift phase. 


e Determines together with the modulating pressure the pressure reduction at the deactivating shift element as 
regulated by the overlap regulating valve. 


® {nitializes 2nd gear in limp-home mode. 


Modulating Pressure (p-Mod) 


The modulating pressure influences the size of the working pressure and determines together with the shift pressure 
the pressure regulated at the overlap regulating valve. The modulating pressure is regulated at the modulating pres- 
sure regulating solenoid valve, which is under regulating valve pressure. The modulating pressure is variable and 
relative to the engine load. 
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Regulating Valve/Conirol Valve Pressure (p-RV) 


The regulating valve pressure is regulated at the regulating valve pressure regulating valve in relation to the working 
pressure (p-A) up to a maximum pressure of 8 bar (116 psi). It supplies the modulating pressure regulating solenoid 
valve, the shift pressure regulating solenoid valve and the shift valve pressure regulating valve. 


Shift Valve Pressure (p-SV) 


The shift valve pressure (p-SV) is derived from the regulating valve pressure (p-RV), is regulated at the shift valve 
pressure regulating valve and is then present at the: 


* 1-2 and 4-5 shift solenoid vaive. 
e 3-4 shift solenoid valve. 
¢ 2-3 shift solenoid vaive. 
« Torque converter lockup solenoid vaive. 
e 3-4 and 2-3 shift pressure shift valve. 
The shift valve pressure (p-SV) controls the command valves via the upshift/downshift solenoid valves. 


Overlap Pressure (p-U) 


The overlap pressure controls the shift component pressure reduction during a shift phase. The pressure in a shift 
element as it disengages is controlled during the shift phase depending on engine load (modulating pressure) and 
the pressure in the shift element as it engages. The adjusted pressure is inversely proportional to the transmission 
capability of the shift element being engaged (controlled overlap). 


Working Pressure Regulating Valve (Operating Pressure) 


The working pressure regulating valve (4) is located in i . ~ = 7 
the valve housing of the shift plate. It regulates the pri- 
mary pressure of the hydraulic system. 
RETURN TO 
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4 - WORKING PRESSURE REGULATING VALVE 
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Torque Converter Lockup Cluich Regulating Vaive 


80e32735 


1 - TORQUE CONVERTER LOCK-UP CLUTCH 

2 - TORQUE CONVERTER OUTPUT 

3 - TORQUE CONVERTER INPUT 

4 - LUBRICATION 

5 - TORQUE CONVERTER LOCK-UP SOLENOID 

6 - TORQUE CONVERTER LOCK-UP CLUTCH REGULATING VALVE 
7 - OIL COOLER 

8 - LINE PRESSURE REGULATING VALVE 

9 - OIL PUMP 


The torque converter lock-up clutch regulating valve (6) is located in the valve housing of the electrohydraulic con- 
trol module. The valve is responsible for the hydraulic control of the torque converter lockup clutch and distribution 
of the lubricating oil. 
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Overlap Regulating Valve 


Each shift group is assigned one overlap regulating eg ee ae ge og ee | 
valve (i). The 1-2 / 4-5 overlap regulating valve is p-S 7 wil | 
installed in the shift valve housing; the 2-3 and 3-4 ; 
overlap regulating valves are installed in the valve 
housing. The overlap regulating valve regulates the 


| 

SONS a a ane 

pressure reduction during a shift phase MES CL bes ED) | 
SSRI | 

ol || RR 

re Vp bsaess i) | 

ca j we EN | 

ath oe A | 
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| a p-Mod 
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1 - OVERLAP REGULATING VALVE 
2- ANNULAR SURFACE ON OVERLAP REGULATING VALVE 


Command Valve 


Siew aAa aaa tia lag te: 
2 
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Command Valve 


1 - HOLDING CLUTCH B1 
2- DRIVING CLUTCH Ki 
3 - 1-2/4-5 COMMAND VALVE 


Each shift group possesses one command vaive (3). The 1-2 / 4-5 and 2-3 command valves are installed in the shift 
valve housing, the 3-4 command vaive is installed in the valve housing. The command valve switches the shift 
group from the stationary phase to the shift phase and back again. 


LX 
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Holding Pressure Shift Valve 
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Holding Pressure Shift Valve 


1 - HOLDING PRESSURE SHIFT VALVE 


Each shift group possesses one holding pressure shift valve (1). The 1-2 / 4-5 and 2-3 holding pressure shift valves 
are installed in the shift valve housing; the 3-4 hoiding pressure shift valve is installed in the valve housing. The 


holding pressure shift valve allocates the working pressure to one actuator of a shift group. 


Lx AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION 21 - 733 


Shift Pressure Shift Vaive 
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Shift Pressure Shift Valve 


1 - 1-2/4-5 COMMAND VALVE 

2 - DRIVING CLUTCH K1 

3 - HOLDING CLUTCH B1 

4 - 1-2/4-5 SHIFT PRESSURE SHIFT VALVE 


Each shift group possesses one shift pressure shift valve (4). The 1-2 / 4-5 and 2-3 shift pressure shift valves are 
installed in the shift valve housing; the 3-4 shift pressure shift valve is installed in the valve housing. It assigns the 
shift pressure (p-S) to the activating actuator and the overlap pressure (p-U) regulated by the overlap regulating 
valve to the deactivating actuator. 


Lubrication Pressure Regulating Valve 


The lubrication pressure regulating valve (1) is located 
in the valve housing of the electrohydraulic control 
module. The valve controls the fluid to lubricate and 
cool the mechanical part of the transmission, and lim- 
its the pressure in the torque converter. 


80e33d95 
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Shift Pressure Regulating Valve 


The shift pressure regulating valve (1) is located in the 
valve housing of the shift plate. It regulates the shift 
pressure (p-S). 


Regulating Valve Pressure Regulating Valve 


The regulating valve pressure regulating valve (1) is 
located in the valve housing of the electrohydraulic 
contro! module. It regulates the regulating valve/con- 
trol valve pressure (p-RV). 


Shift Valve Pressure Regulating Valve 


The shift valve pressure regulating valve (1) is located 
in the valve housing of the electrohydraulic control 
module. It regulates the shift valve pressure (p-SV). 


Lx 
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OPERATION 


ELECTRICAL CONTROL UNIT 


Signals from the transmission control module (TCM) 
are converted into hydraulic functions in the electric 
valve control unit (7). The RPM sensors (1, 12), starter 
interlock contact (9), and transmission oi! temperature 
sensor (8) of the electric valve control unit (7) supply 
the TCM with input signals. The solenoid valves are 
controlled by the TCM and trigger the hydraulic 
functions. 


B0e2d06e 


HYDRAULIC CONTROL UNIT 


Working Pressure Regulating Valve (Line Pressure or Operating Pressure) 


The working pressure (p-A) is regulated at the working 
pressure regulating valve (4) in relation to load (mod- Ga) 
ulating pressure, p-Mod) and gear (K1 or K2 pressure) 
(1). The spring in the working pressure regulating 
valve sets a minimum pressure level (basic pressure). 


80692619 
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Torque Converter Lockup Clutch Regulating Vaive 
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p-Mod 
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1 - TORQUE CONVERTER LOCK-UP CLUTCH 

2- TORQUE CONVERTER OUTPUT 

3 - TORQUE CONVERTER INPUT 

4- LUBRICATION 

5 - TORQUE CONVERTER LOCK-UP SOLENOID 

6 - TORQUE CONVERTER LOCK-UP CLUTCH REGULATING VALVE 
7 ~ OIL COOLER 

8 - LINE PRESSURE REGULATING VALVE 

9 - OIL PUMP 


bis 


The torque converter lockup clutch regulating valve (6) regulates the torque converter lock-up clutch working pres- 
sure (p-TCC) in relation to the torque converter clutch control pressure (p-S/TCC). According to the size of the work- 
ing pressure (p-A), the torque converter lockup clutch is either Engaged, Disengaged, or Slipping. When the 
regulating valve (6) is in the lower position, lubricating oil flows through the torque converter and oil cooler (7) into 
the transmission (torque converter lockup clutch unpressurized). In its regulating position (slipping, torque converter 
lockup clutch pressurized), a reduced volume of lubricating oil flows through the annular passage bypassing the 
torque converter and passing direct through the oil cooler into the transmission. The rest of the lubricating oil is 
directed via the throttle “a” into the torque converter in order to cool the torque converter lockup clutch. 
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Overlap Regulating Vaive 


During the shift phase the pressure in the deactivating 
shift actuator is regulated in relation to the engine load 
(modulating pressure, p-Mod) and the pressure in the 
activating actuator. The regulated pressure is inversely 
proportional to the transfer capacity of the activating 
shift actuator (regulated overiap). 
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1 - OVERLAP REGULATING VALVE 
2 - ANNULAR SURFACE ON OVERLAP REGULATING VALVE 


Command Valve 
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Command Valve 


1 - HOLDING CLUTCH Bi 
2 - DRIVING CLUTCH Ki 
3 - 1-2/4-5 COMMAND VALVE 


When the end face is unpressurized (stationary phase), the working pressure (p-A) is directed to the actuated shift 
element. If the end face of the command valve is subjected to the shift valve pressure (p-SV) (shift phase), then the 
shift pressure (p-S) is switched to the activating element and the overlap pressure (p-U) is switched to the deacti- 
vating element. 
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Shift Valve Holding Pressure 
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Shift Valve Holding Pressure 


1 - HOLDING PRESSURE SHIFT VALVE 


The holding pressure shift valve (1) is actuated by the pressures present at the end face in the actuators and a 


spring. It assigns the working pressure (p-A) to the actuator with the higher pressure (taking into account the spring 
force and the effective surface area). The other element of the shift group is then unpressurized. The valve switches 
over only during the shift phase and only at a certain pressure ratio between the overlap pressure (p-U) and the 


shift pressure (p-S). 
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Shift Pressure Shift Valve 


- 1-2/4-5 COMMAND VALVE 

- DRIVING CLUTCH K1 

- HOLDING CLUTCH B1 

- 1-2/4-5 SHIFT PRESSURE SHIFT VALVE 


BON 


When the multiple-disc brake B1 (3) is activated, the working pressure (p-A) is applied to the end face of the 1-2 / 
4-5 shift pressure shift valve (4) via the command valve (1). Its shift state is maintained during the shift phase by 
substituting the shift element pressure acting on its end face (and which is variable during the shift phase) with a 
corresponding constant pressure. When the multi-plate clutch K1 (2) is activated, the end face of the shift valve is 


unpressurized during the stationary and shift phases, so the shift state is maintained during the shift phase in this 
case too. 


Lubrication Pressure Regulating Valve 


At the working pressure regulating valve surplus oil is 
diverted to the lubrication pressure regulating valve 
(1), from where the lubrication pressure (p-Sm) is 
used in regulated amounts to supply the transmission 
lubrication system including the torque converter. 


siaese| 
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Shift Pressure Regulating Valve 


The shift pressure is determined by the shift pressure 
regulating solenoid valve and the shift pressure regu- 
lating valve (1). In addition, pressure from the clutch 
K2 is also present at the annular surface of the shift 
pressure regulating valve. This reduces the shift pres- 
sure in 2nd gear. 


Regulating Valve Pressure Regulating Valve 


The regulating valve pressure (p-RV) is set at the reg- 
ulating valve pressure regulating valve (1) in relation 
to the working pressure (p-A) as far as the maximum 
pressure. 


Shift Valve Pressure Regulating Valve 


The non-constant regulating valve pressure (p-RV) is 
regulated to a constant shift valve pressure (p-SV) at 
the shift valve pressure regulating valve (1) and is 
used to supply the 1-2 and 4-5 / 3-4 / 2-3 solenoid 
valves and the torque converter lockup clutch PWM 
solenoid valve. 
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REMOVAL 


1. Move selector lever to position "P’. 
2. Raise vehicle. 


3. Disconnect 13-pin plug connector (1). Turn bayonet 
lock of the adapter plug (2) anti-clockwise. 


4. Loosen the adapter plug boit (9) and remove from 
the adapter plug (10) from the transmission hous- 


ing. 
5. Detach oil pan (5). 
. Remove oil filter (4). 


7. Unscrew Torx® socket bolts (3) and remove electro- 
hydraulic control module (2). 


o2 
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1 - HEAT SHIELD 

2 - ELECTROHYDRAULIC UNIT 
3 - BOLT 

4 - OIL FILTER 

5 - OIL PAN 

6 - CLAMPING ELEMENT 

7 - BOLT 

8 - 13-PIN PLUG CONNECTOR 
9 

1 


- BOLT 
0 - ADAPTER PLUG 
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DISASSEMBLY 


1. Remove electrohydraulic unit from the vehicle. 
(Refer to 21 - TRANSMISSION/AUTOMATIC 
TRANSMISSION - NAG1/ELECTROHYDRAULIC 
UNIT - REMOVAL) 

2. Remove solenoid caps (1, 2) if equipped. 


3. Unscrew Torx® socket bolts (3, 4). 


NOTE: Pay attention to the different lengths of the 
Torx® socket bolts. 


4, Remove leaf springs (5). 


5. Withdraw solenoid valves (6 - 11) from shift plate 
(18). 


NOTE: Check O-rings on solenoid valves for dam- 
age and replace if necessary. 


6. Bend away retaining lug on stiffening rib on trans- 
mission oil temperature sensor. 

7. Remove electrohydraulic control module (12) from 
the shift plate (43). 


8. Note the locations of the major shift valve group 
components for assembly reference. 
A - Operating and Lubricating Pressure Regulating 
valves and 2-3 Overlap valve 
B - 1-2/4-5 Shift Group and Shift, Shift Valve, and 
Regulating Valve Pressure Regulating Valves 
C - 3-4 Shift Group 
D - 2-3 Shift Group, TCC Lock-up, and B2 Regulat- 
ing Valves 
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Electrical Unit Components 


~ SOLENOID CAP (if equipped) 

- SOLENOID CAP (if equipped) 

- BOLT - M6X32 

- BOLT - M6X30 

- LEAF SPRING 

- MODULATING PRESSURE REGULATING SOLENOID VALVE 
- SHIFT PRESSURE REGULATING SOLENOID 
- 3-4 SHIFT SOLENOID 

- TORQUE CONVERTER LOCK-UP SOLENOID 
10 - 1-2/4-5 SHIFT SOLENOID 

11 - 2-3 SHIFT SOLENOID 

12 - ELECTRICAL CONTROL UNIT 

13 - SHIFF PLATE 


DOONOOhWON + 


80e3ee2b 


> 


NOTE: Pay great attention to cleanliness for all 
work on the shift plate. Fluffy cloths must not be 
used. Leather cloths are particularly good. After 
dismantling, all parts must be washed and blown 
out with compressed-air, noting that parts may be 
blown away. 


9. 
10 


dd 
12. 


13. 


14 


Unbolt leaf spring (5). 

. Unscrew Torx® bolts (1). 

Remove valve housing (2) from valve body (4). 
Remove sealing plate (3). 


Remove the strainers (1) for the modulating pres- 
sure and shift pressure control solenoid valves 
from the valve housing. 


. Remove the strainer (1) in the inlet to torque con- 
verter lock-up control solenoid valve. 
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NOTE: A total of 12 valve balls are located in the 
valve body, four made from plastic (4) and eight 
from steel (1, 3). 


15. Note the location of all check balls (1, 3, 4) and 
the central strainer (2) for re-installation. Remove 
all check bails (1, 3, 4) and the central strainer 


(2). 
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16. Remove the screws holding the side cover (7) to the valve body and valve housing. 


17. Remove the B-2 Shift Valve assembly (1), 2-3 Holding Pressure Valve assembly (2), 2-3 Command Valve 
assembly (3), 2-3 Shift Pressure assembly (4), TCC Damper Valve (5) if equipped and the TCC Lock-Up Reg- 
ulator Valve assembly (6) from the valve body. 


18. Check all valves for ease of movement and shavings. 
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20. Remove the 1-2 / 4-5 Overlap Regulating Valve, Sleeve, and Piston assembly (1), Shift Pressure Regulating 
Valve assembly (2), Control Valve Pressure Regulator assembly (3), and the Shift Solenoid Pressure Regulating 
Valve (4) from the valve body. 


21. Check all valves for ease of movement and shavings. 
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22. Remove the screws holding the side cover (4) to the valve body and valve housing. 


23. Remove the 1-2 / 4-5 Command valve assembly (1), 1-2 / 4-5 Holding Pressure Shift Valve (2) and the 1-2 / 
4-5 Shift Pressure Shift Valve assembly (3) from the valve body. 


24. Check all valves for ease of movement and shavings. 


NOTE: The sleeves and pistons of the overlap regulating valves must not be mixed up. 
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25. Remove the screws holding the side cover (6) to the valve body and valve housing. 
26. Remove the sector valve (1). 


27. Remove 3-4 Holding Pressure Shift Valve assembly (2), 3-4 Command Valve assembly (3), 3-4 Shift Pressure 
Shift Valve assembly (4) and the 3-4 Overlap Regulating Valve Sleeve and Piston assembly (5) from the valve 
body. 

28. Check all valves for ease of movement and shavings. 


21 
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32. 
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. Remove the screws holding the side cover (4) to the valve body and valve housing. 
. Remove the Line Pressure Regulating Valve assembly (1), Lubricating Pressure Regulating Valve assembly (2) 


and the 2-3 Overlap Regulating Valve, Sleeve and Piston assembly (3) from the valve body. 
Check all valves for ease of movement and shavings. 


Remove the pressure supply valve (1) from the 
valve body. 


80e3en48 
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CLEANING 


NOTE: Fine and extremely fine metallic particles have been known affect valve operation in this transmis- 
sion. While these particles may be to small to see with the naked eye, they can cause flares, or momentary 
going into neutral, on shifts. 


Clean and flush the valve housings, valves, plugs, springs, and separator plates thoroughly with a standard parts 
cleaning solution only. Do not use gasoline, kerosene, or any type of caustic solution. 

Do not immerse any of the electrical components in cleaning solution. Clean the electrical components by wiping 
them off with dry shop towels only. 


Dry all except the electrical parts with compressed air. Make sure all passages are clean and free from obstructions. 
Do not use rags or shop towels to dry or wipe off valve body components. Lint from these materials can 
stick to valve body parts, interfere with valve operation, and clog filters and fluid passages. 


INSPECTION 


inspect all of the valve body mating surfaces for scratches, nicks, burrs, or distortion. Use a straightedge to check 
surface flatness. Minor scratches may be removed with crocus cloth using only very light pressure. 


Minor distortion of a valve body mating surface may be corrected by smoothing the surface with a sheet of crocus 
cloth. Position the crocus cloth on a surface plate, sheet of plate glass or equally flat surface. If distortion is severe 
or any surfaces are heavily scored, the valve body will have to be replaced. If crocus cloth is used be certain to 
flush valve body thoroughly.. 

inspect the valves and plugs for scratches, burrs, nicks, or scores. Minor surface scratches on steel valves and 
plugs can be removed with crocus cloth but do not round off the edges of the valve or plug lands. Maintaining 
sharpness of these edges is vitally important. The edges prevent foreign matter from lodging between the valves 
and plugs and the bore. 


inspect all the valve and plug bores in the valve body. Use a penlight to view the bore interiors. Replace the valve 
body if any bores are distorted or scored. Inspect all of the valve body springs. The springs must be free of dis- 
tortion, warpage or broken coils. 

Trial fit each valve and plug in its bore to check freedom of operation. When clean and dry, the valves and plugs 
should drop freely into the bores. 

Valve body bores do not change dimensionally with use. If the valve body functioned correctly when new, it will 
continue to operate properly after cleaning and inspection. |t should not be necessary to replace a valve body 
assembly unless it is damaged in handling. 


ASSEMBLY 


CAUTION: Make certain all valves and springs are assembled correctly. Failure to follow this caution may 
result in transmission failure. 


NAG1 VALVE BODY SPRING DIMENSION 


VALVE SPRING FREE LENGTH TOTAL COILS 
2-3 Holding 18.8 -19.6 mm (0.74 - 0.77 in.) 1 


- 2 
T/C Clutch Damper 37.5 ~ 38.5 mm (1.48 - 1.51 in.) 
1-2 / 4-5 Overlap 20.95 - 21.65 mm (0.82 - 0.85 In.) 
Shift Pressure Regulator 22.4 - 23.6 mm (0.88 - 0.93 in.) 
9 


Control Valve Pressure Regulator 79.2 - 82.4 mm (3.12 - 3.24 in.) 


Shift Solenoid Pressure 32.6 - 34.4 mm (1.28 - 1.35 in.) 15.5 
Regulating Vaive 


T/C Clutch (LU) Regulator 22.8 - 23.6 mm (0.90 - 0.93 in.) 
B2 Shift Valve 25.8 - 27.0 mm (1.01 - 1.06 in.) 
3/4 Over Lap 21.0 - 20.4 mm (0.83 - 0.80 in.) 
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NAG1 VALVE BODY SPRING DIMENSION 


3-4 Holding, 1-2 / 4-5 Holding, 1-2 2 - 3 


3-4 Command, 3-4 Shift Pressure, 
1-2 / 4-5 Command, 2-3 Shift 
Pressure, 2-3 Command 


) 
2-3 Overlap 16.9 - 18.7 mm (0.66 - 0.74 in.) 
Line Pressure Regulator 43.8 - 46.2 mm (1.72 - 1.82 in.) 


NOTE: Pay great attention to cleanliness for all work on the shift plate. Fluffy cloths must not be used. 
Leather cloths are particularly good. After dismantling, ail parts must be washed and blown out with com- 
pressed-air, noting that parts may be blown away. 


23.9 - 25.3 mm (0.94 -1.00 in.) 


1. Install the pressure supply valve (1) into the valve 
body. 
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NAG1 VALVE BODY SPRING DIMENSION 


~ i ) 


2-3 Shift Pressure (4), 2-3 
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2. Lubricate and install the B-2 Shift Valve assembly (1), 2-3 Holding Pressure Valve assembly (2), 2-3 Command 
Valve assembly (3), 2-3 Shift Pressure Shift Valve assembly (4), TCC Damper Valve (5) if equipped and the 
T/CC Lock-Up Regulator Valve assembly (6) into the valve body. 


3. Install the side cover and the screws holding the side cover (7) to the valve body and valve housing. Tighten the 
screws to 4 N-m (865 in.[bs.). 


NAG1 VALVE BODY SPRING DIMENSION 


VALVE SPRING FREE LENGTH TOTAL COILS 
1-2 / 4-5 Overlap (1) 20.95 - 21.65 mm (0.82 - 0.85 In.) 
Shift Pressure Regulator (2) 22.4 - 23.6 mm (0.88 - 0.93 in.) 


5. 


Shift Solenoid Pressure 
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4. Lubricate and install the 1-2 / 4-5 Overlap Regulating Valve, Sleeve, and Piston assembly (1), Shift Pressure 
Regulating Valve assembly (2), Control Valve Pressure Regulator Valve assembly (3) and Shift Solenoid Pres- 
sure Regulating Valve assembly (4) into the valve body. 


5. Install the side cover and the screws holding the side cover (5) to the valve body and valve housing. Tighten the 
screws to 4 N-m (35 in.Ibs.). 


NAG1 VALVE BODY SPRING DIMENSION 


VALVE SPRING FREE LENGTH TOTAL COILS 


1-2 / 4-5 Holding (2), 1-2 / 4-5 : 
Shift Pressure (3) 21.1 - 22.5 mm (0.83 - 0.88 in.) 14 


1-2 / 4-5 Command (1) 23.9 - 25.3 mm (0.94 -1.00 in.) 11.5 
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6. Lubricate and install the 1-2 / 4-5 Command valve assembly (1), 1-2 / 4-5 Holding Pressure Shift Valve (2) and 
the 1-2 / 4-5 Shift Pressure assembly (3) into the valve body. 

7. Install the side cover and the screws holding the side cover (4) to the valve body and valve housing. Tighten the 
screws to 4 N-m (35 in.lbs.). 


NAG1 VALVE BODY SPRING DIMENSION 


VALVE SPRING FREE LENGTH TOTAL COILS 
3/4 Over Lap (5) 21.0 - 20.4 mm (0.83 - 0.80 in.) 


3-4 Holding (2) 21.1 - 22.5 mm (0.83 - 0.88 in. 


) 
Sa commane (3). 2-3 Sr 23.9 - 25.3 mm (0.94 -1.00 in.) 11.5 
Pressure (4) 
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8. Lubricate and install the sector valve (1). 

9. Lubricate and install 3-4 Holding Pressure Shift Valve assembly (2), 3-4 Command Valve assembly (3), 3-4 Shift 
Pressure assembly (4) and the 3-4 Overlap Regulating Valve Sleeve and Piston assembly (5) into the valve 
body. 

10. Install the side cover and the screws holding the side cover (6) to the valve body and valve housing. Tighten 

the screws to 4 N-m (35 in.ibs.). 


NAG1 VALVE BODY SPRING DIMENSION 
VALVE SPRING FREE LENGTH TOTAL COILS 


Lubricating Pressure Regulating 64.8 - 68.2 mm (2.55 - 2.68 in 24 
Valve (2) 


8 - 68. ‘ ) 
2-3 Overlap (3) 16.9 - 18.7 mm (0.66 - 0.74 in.) 
Line Pressure Regulator (1) 43.8 - 46.2 mm (1.72 - 1.82 in.) 
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11. Lubricate and install the Operating Pressure Regulating Valve assembly (1), Lubricating Pressure Regulating 
Valve assembly (2) and the 2-3 Overlap Regulating Valve, Sleeve and Piston assembly (3) into the valve body. 

12. Install the side cover and the screws holding the side cover (6) to the valve body and valve housing. Tighten 
the screws to 4 N-m (35 in.Ibs.). 


NOTE: A total of 12 valve balls are located in the 
vaive body, four made from plastic (4) and eight 
from steel (1, 3). 


13. Install all check bails (1, 3, 4) and the central 
strainer (2). 


80e3eeT7 


21-756 AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION ———__—_—_——_—_——_—_—_ LX 


14. Install the strainer (1) in the inlet to torque con- 
verter lock-up control solenoid valve. 


&80e3ee50 


15. Position the sealing plate (3) onto the valve body 
(4). 

16. Install the valve housing (2) onto the valve body 
(4) and sealing plate (8). 

17. Install the shift plate Torx® bolts (1). Tighten the 
bolts to 8 N-m (71 in.Ibs.). 

18. Install leaf spring (5). 


B0e3ea93 


19. Install the strainers (1) for the modulating pres- 
sure and shift pressure control solenoid valves 
into the valve housing. 


8OetediO 
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20. Install the electrohydraulic control module (12) 
onto the shift plate (13). 

21. Bend the retaining lug on stiffening rib on trans- 
mission oil temperature sensor to retain the elec- 
trohydraulic control module. 

22. install the solenoid valves (6 - 11) into shift plate 
(13). 


NOTE: Check O-rings on solenoid valves for dam- 
age and replace if necessary. 


23. Install the leaf springs (5). 


24. install the Torx® socket bolts (3, 4). Tighten the 
bolts to 8 N-m (71 in.lbs.). 


NOTE: Pay attention to the different lengths of the 
Torx® socket bolts. 


25. Install the solenoid caps (1, 2) if equipped. 
26. Install the electrohydraulic unit into the vehicle. 


INSTALLATION 


1. Position the electrohydraulic unit in the transmis- 
sion housing. 

2. Insert selector valve (1) in driver of detent plate (2). 
When installing the electrohydraulic control module 
in the transmission housing, the plastic part of the 
selector valve (1) must engage in the driver of the 
detent plate (2). 
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Electrical Unit Components 


- SOLENOID CAP (if equipped) 
~ SOLENOID CAP (if equipped} 
- BOLT - M6X32 
- BOLT - M6X30 
- LEAF SPRING 


- MODULATING PRESSURE REGULATING SOLENOID VALVE 
- SHIFT PRESSURE REGULATING SOLENOID 

- 3-4 SHIFT SOLENOID 

- TORQUE CONVERTER LOCK-UP SOLENOID 

10 - 1-2/4-5 SHIFT SOLENOID 

11 - 2-3 SHIFT SOLENOID 

12 - ELECTRICAL CONTROL UNIT 

13 - SHIFT PLATE 


OOAnNOARWN 
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3. Install the Torx® socket bolts (3) and torque to 8 
N-m (71 in.lbs.). 

4. Install a new oil filter (4). 

5. Install oil pan (5) and torque the oil pan bolts to 8 
N-m (717 in.ibs.). 

6. Install the adapter plug (10) into the transmission 
housing and tighten the bolt (9) to 2.5 N-m (22 
in.Ibs.). 


1 - HEAT SHIELD 

2 - ELECTROHYDRAULIC UNIT 
3 - BOLT 

4 - OIL FILTER 

5 - OIL PAN 

6 - CLAMPING ELEMENT 

7 - BOLT 

8 - 13-PIN PLUG CONNECTOR 
9 - BOLT 

10 - ADAPTER PLUG 


7. Check O-ring on plug connector (1), and replace if 
necessary. 


8. Install the plug connector (1) into the adapter plug 
(2). Turn bayonet lock of adapter plug (2) clockwise 
to connect plug connector (1). 

9. Fill the transmission with the correct oil (Refer to 
LUBRICATION & MAINTENANCE/FLUID TYPES - 
DESCRIPTION) using the standard procedure 
(Refer to 21 - TRANSMISSION/AUTOMATIC. - 
NAG1/FLUID AND FILTER - STANDARD PROCE- 
DURE - TRANSMISSION FILL). 


8e3b14f 
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FLUID AND FILTER 
DESCRIPTION 


The oil level control is located on the electrohydraulic 
unit (4) and consists of the float (5) which is integrated 
into the electrohydraulic unit. The float is positioned to 
plug the opening (6) between the oil gallery (2) and 
gearset chamber (1) so that the rotating gearsets do 
not splash about in oil as the oil level rises. The oil 
level control reduces power loss and prevents oil from 
being thrown out of the transmission housing at high 
oil temperatures. 


80e2cta7 


OPERATION 


With low oil levels, the lubricating oil which flows con- 
stantly out of the gearset, flows back to oil gallery (2) 
though the opening (6). If the oil level rises, the oil 
presses the float (5) against the housing opening (6). 
The float (5) therefore separates the oil gallery (2) 
from the gearset chamber (1). The lubricating oi! which 
continues to flow out of the gearsets is thrown against 
the housing wall, incorporated by the rotating parts 
and flows back into the oil gallery (2) through the 
upper opening (arrow). 
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DIAGNOSIS AND TESTING 
EFFECTS OF INCORRECT FLUID LEVEL 


A low fluid level allows the pump to take in air along with the fluid. Air in the fluid will cause fluid pressures to be 
low and develop slower than normal. If the transmission is overfilled, the gears churn the fluid into foam. This aer- 
ates the fluid and causing the same conditions occurring with a low level. In either case, air bubbles cause fluid 
overheating, oxidation, and varnish buildup which interferes with valve and clutch operation. Foaming also causes 
fluid expansion which can result in fluid overflow from the transmission vent or fill tube. Fluid overflow can easily be 
mistaken for a leak if inspection is not careful. 


CAUSES OF BURNT FLUID 


Burnt, discolored fluid is a result of overheating which has three primary causes. 


1. Internal clutch slippage, usually caused by low line pressure, inadequate clutch apply pressure, or clutch seal 
failure. 


2. A result of restricted fluid flow through the main and/or auxiliary cooler. This condition is usually the result of 
a faulty or improperly installed drainback valve, a damaged oil cooler, or severe restrictions in the coolers and 
lines caused by debris or kinked lines. 

3. Heavy duty operation with a vehicle not properly equipped for this type of operation. Trailer towing or similar 
high load operation will overheat the transmission fluid if the vehicle is improperly equipped. Such vehicles should 
have an auxiliary transmission fluid cooler, a heavy duty cooling system, and the engine/axle ratio combination 
needed to handle heavy loads. 


FLUID CONTAMINATION 


Transmission fluid contamination is generally a result of: 
® adding incorrect fluid 
e failure to clean dipstick and fill tube when checking level 
® engine coolant entering the fluid 
e internal failure that generates debris 
* overheat that generates sludge (fluid breakdown) 
e failure to replace contaminated converter after repair 
The use of non-recommended fluids can result in transmission failure. The usual results are erratic shifts, slippage, 


abnormal wear and eventual failure due to fluid breakdown and sludge formation. Avoid this condition by using rec- 
ommended fluids only. 


The dipstick cap and fill tube should be wiped clean before checking fluid level. Dirt, grease and other foreign mate- 
rial on the cap and tube could fall into the tube if not removed beforehand. Take the time to wipe the cap and tube 
clean before withdrawing the dipstick. 


Engine coolant in the transmission fluid is generally caused by a cooler malfunction. The only remedy is to replace 
the radiator as the cooler in the radiator is not a serviceable part. If coolant has circulated through the transmission, 
an overhaul is necessary. 


The torque converter should be replaced whenever a failure generates siudge and debris. This is necessary 
because normal converter flushing procedures will not remove all contaminants. 


STANDARD PROCEDURE 
CHECK OIL LEVEL 


1. Verify that the vehicle is parked on a level surface. 
2. Remove the dipstick tube cap. 


WARNING: There is a risk of accident from vehicle starting off by itself when engine running. There is a risk 
of injury from contusions and burns if you insert your hands into the engine when it is started or when it 
is running. Secure vehicle to prevent it from moving off by itself. Wear properly fastened and close-fitting 
work clothes. Do not touch hot or rotating parts. 


3. Actuate the service brake. Start engine and let it run at idle speed in selector lever position "P”. 
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4. Shift through the transmission modes several times with the vehicle stationary and the engine idling 


5. Warm up the transmission, wait at least 2 minutes and check the oil level with the engine running. Push the Oil 
Dipstick 9336 into transmission fill tube until the dipstick tip contacts the oil pan and pull out again, read off oil 
ievel, repeat if necessary. 


NOTE: The dipstick will protrude from the fill tube when installed. 


3.0L LE W5A580 Transmission Fluid Fill Curve 


Oll Level ( dipstick 9336 } 


a: a 


(68°F ) (77°F ) (86°F } (98°F ) (102°F ) (113°F ) (122°F ) (131°F ) (140°F } (149°F } 
Temp (C) 


81bS1854 


NAG1 DIESEL FILL GRAPH 
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6. 
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Oil Level (mm) 


Temperature (F) 
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NAG1 GASOLINE TRANSMISSION FILL GRAPH 


Check transmission oil temperature using the appropriate scan tool. 


NOTE: The true transmission oil temperature can only be read by a scan tool in REVERSE or any forward 
gear position. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1/TEMP SENSOR/PARK-NEU- 


TRAL SWITCH - OPERATION) 


ts 


8. 
9. 


The transmission Oil Dipstick 9336 has indicator marks every 10 mm. With the transmission in Park, determine 
the height of the oil level on the dipstick and using the height, the transmission temperature, and the Transmis- 
sion Fluid Graph, determine if the transmission oil level is correct. 

Add or remove oil as necessary and recheck the oil level. 

Once the oil level is correct, install the dipstick tube cap. 


TRANSMISSION FILL 


To avoid overfilling transmission after a fluid change or overhaul, perform the following procedure: 


1. 
2. 
3. 


Verify that the vehicle is parked on a level surface. 


Remove the dipstick tube cap. 
Add following initial quantity of Mopar® ATF +4, Automatic Transmission Fluid, to the transmission: 


a. If only fluid and filter were changed, add 5.0 L (10.6pts.) of transmission fluid to transmission. 


b. If the transmission was completely overhauled or the torque converter was replaced or drained, add 7.7 L 
{16.3 pts.) of transmission fluid to transmission. 


. Check the transmission fluid (Refer to 21 - TRANSMISSION/AUTOMATIC - NAG1/FLUID AND FILTER - STAN- 


DARD PROCEDURE - CHECK OIL LEVEL) and adjust as required. 


4 


FLUID/FILTER SERVICE 


i 


10. 


11. 


Run the engine until the transmission oil reaches 
operating temperature. 


. Raise and support vehicle. 
. Remove the bolts (5) and retainers (4) holding the 


oil pan to the transmission. 


. Remove the transmission oil pan (3) and gasket (2) 


from the transmission. 


. Remove the transmission oil filter (1) and o-ring 


from the electrohydraulic control unit. 


. Clean the inside of the oil pan (3) of any debris. 


inspect the oil pan gasket (2) and replace if neces- 
sary. 


. Install a new oil filter (1) and o-ring into the elec- 


trohydraulic control unit. 


. Install the oil pan (3) and gasket (2) onto the trans- 


mission. 


. Install the oil pan bolts (5) and retainers (4). Torque 


the bolts to 8 N-m (70 in.lbs.). 


Lower the vehicle and add 5.0 L (10.6 pts.) of 
transmission fluid to the transmission. 


Check the oil level (Refer to 21 - TRANSMIS- 
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813c003d 


Fluid/Filter Service Points 


1- OIL FILTER 

2 - OIL PAN GASKET 
3 - OIL. PAN 

4- RETAINER 

5 - BOLT 


SION/AUTOMATIC - NAGI/FLUID AND FILTER - STANDARD PROCEDURE - CHECK OIL LEVEL). 
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CLUTCH-FREEWHEELING 
DESCRIPTION 


Freewheeling clutches are installed in the front plane- 
tary gear set between the sun gear and the stator 
shaft, and in the rear planetary gear set between the 
sun gear and the intermediate shaft. 


The freewheel consists of an outer race (4), an inner 
race (7), a number of locking elements (3) and a cage 
(6) for these locking elements. 


80e309aa | 


OPERATION 


The freewheeling clutch optimizes individual gear- 
shifts. They lock individual elements of a planetary 
gear set together or against the transmission housing 
in one direction of rotation to allow the torque to be 
transmitted. 


if the inner race (7) of the freewheeling clutch is 
iocked and the outer race (4) turns counter-clockwise 
(1), the locking elements (3) adopt a diagonal position 
on account of their special contours, allowing the free- 
wheel function. The inner race (4) slides under the 
locking elements (3) with minimal friction. If the rota- 
tion of the outer race (4) changes to clockwise (2), the 


ff | 

iocking elements (3) stand up and lock the outer and = | \ 
inner races (4, 7) together. (7) 
80e309ae 
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DISASSEMBLY 


80e3f7da 


Freewheeling Clutch F2 


1 - HOLLOW SHAFT 4-K3 INNER DISC CARRIER AND REAR PLANETARY SUN GEAR 
2-F2 CLUTCH SNAP-RING 5 - RETAINING RING 
3 - FREEWHEELING CLUTCH F2 6 - O-RINGS 


1. Remove retaining ring (5) from hollow shaft (1). 

2. Remove rear sun gear (4) with the K3 internally toothed disk carrier and rear freewheeling clutch F2 (3). 
3. Remove snap-ring (2) for freewheel. 

4. Press freewheeling clutch (3) out of sun gear. 

5. Check O-rings (6), replace if necessary. 
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6. Check the anti-friction bearing (2) in the rear plan- 
etary sun gear for damage. Replace as necessary. 


A CLEP 
As 


80e43a3e 
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ASSEMBLY 


80e3f7da 


Freewheeling Clutch F2 


1 - HOLLOW SHAFT 4-K3 INNER DISC CARRIER AND REAR PLANETARY SUN GEAR 
2- F2 CLUTCH SNAP-RING 5 - RETAINING RING 


3 - FREEWHEELING CLUTCH F2 6 - O-RINGS 


NOTE: The side of the freewheeling clutch F2 (3) with the markings (directional arrow, part number, etc.) 
must be up when the clutch is instalied in the sun gear (4). 


1. Press freewheeling clutch F2 (3) into sun gear (4). 

2. Install snap-ring (2) for freewheeling clutch. 

3. Check O-rings (6) on hollow shaft, replace if necessary. 
4. 


install rear sun gear (4) with K3 internally toothed disc carrier and rear freewheeling clutch (3) onto the hollow 
shaft. 


5. Verify proper operation of the freewheeling clutch F2. When the assembly is held with the F2 clutch snap-ring 
upward, it should be possibile to rotate the hollow shaft counter-clockwise. 


6. Install retaining ring (5) onto hollow shaft (1). 
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CABLE-GEARSHIFT 


DIAGNOSIS AND TESTING 
GEARSHIFT CABLE 


1. 


a 
2. 
3. 


AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION ————————_—___- LX 


The floor shifter lever and gate positions should be in alignment with all transmission PARK, NEUTRAL, and gear 


detent positions. 


not be possible in any other gear position. 


. Engine starts must be possible with floor shift lever in PARK or NEUTRAL gate positions only. Engine starts must 


. With floor shift lever handle push-button not depressed and lever in: 


a. PARK position - Apply forward force on center of handie and remove pressure. Engine starts must be pos- 


sible. 


b. PARK position - Apply rearward force on center of handle and remove pressure. Engine starts must be pos- 


sible. 


c. NEUTRAL position - Normal position. Engine starts must be possible. 


d. NEUTRAL position - Engine running and brakes applied, apply forward force on center of shift handle. Trans- 
mission shall not be able to shift from NEUTRAL to REVERSE. 


REMOVAL 


Shift transmission into PARK. 
Raise vehicle. 


Disengage the gearshift cable (1) eyelet at trans- 
mission manual shift lever (3) and pull cable out of 
the mounting bracket (2). 


. Lower the vehicle. 
. Remove the floor console (Refer to 23 - BODY/IN- 


TERIOR/FLOOR CONSOLE - REMOVAL) as nec- 
essary to access the shift mechanism and cables. 


. If necessary, remove the bolts holding the shield, 


covering the gearshift and park lock cables, to the 
floorpan and remove the shield. 


. Remove the gearshift cable (1) from the shift lever 


pin (3). 


. Remove the gearshift cable retainer (2) from the 


notch (2) in the shifter assembly. 


| B134800b 
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9. From under the hood, remove the shift cable grom- 
met (2) from the dash panel. 


10. Remove gearshift cable (1) from vehicle. 


\ 


81346000 


INSTALLATION 


1. From under the hood, route the gearshift cable (1) 
through the dash panel and toward the shifter 
assembly. 


2. From under the hood, install the grommet (2) to the 
dash panel. 


Cn 
Sy 


8134800d 
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3. Engage the gearshift cable retainer (2) into the 
notch (2) in the shifter assembly. 


4. Install the gearshift cable (1) onto the shift lever pin 
(3). 

5. Loosen the cable adjustment screw (5), if 
necessary. 


8134800b 


6. From under the hood, route the gearshift cable (1) 
forward of the air conditioning lines and the heater 
hoses (2) and toward the transmission (3) manual 
lever. 


81383473 


7. Raise vehicle. 

8. Verify that the transmission is in the PARK position 
by trying to rotate the propeller shaft. If the propel- 
ler shaft rotates, move the transmission manual 
shift lever to the full rearward position and turn the 
propeller shaft until the PARK systern is engaged. 


9. Route the gearshift cable (1) through the mounting 
bracket (2). 
10. Engage the gearshift cable (1) eyelet onto the 
transmission manual shift lever (3). 


LX 


11. 
12. 
13. 


14. 
15. 


16. 


Lower vehicle. 
Verify that the shifter is in the PARK position. 


Tighten the adjustment screw (5) to 7 N-m (65 
in.ibs.). 


Verify correct shifter operation. 


If necessary, install the shield, covering the gear- 
shift and park lock cables, to the floorpan and 
install the bolts to hold the shield to the floorpan. 


instail the floor console (Refer to 23 - BODY/IN- 
TERIOR/FLOOR CONSOLE - INSTALLATION), 
lower instrument panel components (Refer to 23 - 
BODY/INSTRUMENT PANEL/INSTRUMENT 
PANEL CENTER BEZEL - INSTALLATION) and 
dash panel insulation pad as necessary. 


ADJUSTMENTS - GEARSHIFT CABLE 


Check adjustment by starting the engine in PARK and NEUTRAL. Adjustment is CORRECT if the engine starts only 
in these positions. Adjustment is INCORRECT if the engine starts in one but not both positions. If the engine starts 
in any position other than PARK or NEUTRAL, or if the engine will not start at all, the park/neutral position contact 
may be faulty. 


1 
2. 


oa 


Shift transmission into PARK. 

Remove floor consoie as necessary for access to 
the shift cable adjustment. (Refer to 23 - BODY/IN- 
TERIOR/FLOOR CONSOLE - REMOVAL) 


. Loosen the shift cable adjustment screw (5). 


. Raise vehicle. 
. Unsnap cable eyelet from transmission shift lever. 
. Verify transmission shift lever is in PARK detent by moving lever fully rearward. Last rearward detent is PARK 


position. 


when park lock is engaged. 


. Snap cable eyelet onto transmission shift lever. 
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Ya 
Ay ioe = : 


8194800b 


8134800b 


. Verify positive engagement of transmission park lock by attempting to rotate propeller shaft. Shaft will not rotate 
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9. Lower vehicle 


10. Tighten the shift cable adjustment screw (5) to 7 
N-m (65 in.ibs.). 

11. Verify correct operation. 

12. Install any floor console components removed for 


access. (Refer to 23 - BODY/INTERIOR/FLOOR 
CONSOLE - INSTALLATION) 


8134800b 
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CLUTCHES-HOLDING 
DESCRIPTION 
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80e26819 


Holding Clutches 


1- Bi CLUTCH 10 - CENTER PLANETARY GEARSET ANNULUS GEAR 

2 - EXTERNALLY TOOTHED DISC 11 - CENTER PLANETARY GEARSET PINION GEARS 

3 - INTERNALLY TOOTHED DISC 12 - CENTER PLANETARY GEARSET SUN GEAR 

4 - B3 CLUTCH 13 - FRONT PLANETARY GEARSET PINION GEARS 

5 - B2 CLUTCH 14 - FRONT PLANETARY GEARSET SUN GEAR 

6 - B3 CLUTCH PISTON 15 - B1 CLUTCH INTERNALLY TOOTHED DISC CARRIER 
7 - B2 CLUTCH PISTON 16 - B1 CLUTCH PISTON 

8 - B2 CLUTCH INTERNALLY TOOTHED DISC CARRIER 17 - B1 CLUTCH EXTERNALLY TOOTHED DISC CARRIER 


9 - REAR PLANETARY GEARSET PLANETARY CARRIER 


Three multiple-disc holding clutches, the front, Bi (1), middie, B3 (4), and rear multiple disc clutches, B2 (5), are 
located in the planetary gear sets in the transmission housing. 


A multiple-disc holding clutch consists of a number of internally toothed discs (3) on an internally toothed disc carrier 
and externally toothed discs (2) on an externally toothed disc carrier, which is rigidly connected to the transmission 
housing. 
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OPERATION 


- B1 CLUTCH 

- EXTERNALLY TOOTHED DISC 

» INTERNALLY TOOTHED DISC 

- BS CLUTCH 

- B2 CLUTCH 

- B3 CLUTCH PISTON 

- B2 CLUTCH PISTON 

8 - B2 CLUTCH INTERNALLY TOOTHED DISC CARRIER 
9 - REAR PLANETARY GEARSET PLANETARY CARRIER 


NOOB WPM 


Holding Clutches 


10 - CENTER PLANETARY GEARSET ANNULUS GEAR 

11 - CENTER PLANETARY GEARSET PINION GEARS 

12 - CENTER PLANETARY GEARSET SUN GEAR 

13 - FRONT PLANETARY GEARSET PINION GEARS 

14 - FRONT PLANETARY GEARSET SUN GEAR 

15 - B1 CLUTCH INTERNALLY TOOTHED DISC CARRIER 
16 - B1 CLUTCH PISTON 

17 - Bi CLUTCH EXTERNALLY TOOTHED DISC CARRIER 


The holding clutches connect the annulus gear, sun gear, or planetary carrier of a planetary gear set against the 


transmission housing in order to transmit the drive torque. 


If the piston (16) on multiple-disc holding clutch B1 (1) is subjected to oil pressure, it presses the internal (3) and 
external discs (2) of the disc set together. The internally toothed disc carrier (15) locks the sun gear (14) against the 
housing. The planetary pinion gears (13) turn on the sun gear (14). 


if the multiple-disc holding clutch B2 (5) is actuated via the piston (7), the piston compresses the disc set. The 
internally toothed disc carrier (8) locks the sun gear (12) against the housing. The planetary pinion gears (11) turn 


on the sun gear (12). 


If the multiple-disc holding clutch B3 (4) is actuated via the piston (6), the planetary carrier (9) and the annulus gear 
(10) are locked. When the multiple-disc brake B3 (4) is actuated, the direction of rotation is reversed. 
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B1-HOLDING CLUTCH 
DISASSEMBLY 


1. Remove the teflon rings (1) from the B1 plate car- 
rier hub (2). 


Bizd4767 


80e3f889 


Holding Clutch B1 


1 - HOLDING CLUTCH B1 OUTER CARRIER 5 - DISC SPRING 

2~- PISTON 6 - MULTIPLE DISC PACK 

3 - DISC SPRING 7 - SNAP-RING 

4- SNAP-RING 8 - MULTI-USE SPRING COMPRESSOR 8900 


2. Remove snap-ring (7). 

3. Remove multiple-disc pack (6) and disc spring (5) from outer multiple-disc carrier. Note which clutch disc is 
removed just prior to the disc spring (5) for re-assembly. If the clutch discs are re-used, this disc must be 
returned to its original position on top of the disc spring. 
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4, Place the Multi-use Spring Compressor 8900 (8) on disc spring (3) and compress the spring until the snap-ring 
(4) is exposed. 


5. Remove snap-ring (4). 
6. Remove piston (2) from the outer multiple-disc carrier by carefully blowing compressed air into the bore (A). 


ASSEMBLY 


80e31889 


Holding Clutch B1 


1 - HOLDING CLUTCH B1 OUTER CARRIER 5 - DISC SPRING 

2 - PISTON 6 - MULTIPLE DISC PACK 

3 - DISC SPRING 7 - SNAP-RING 

4 - SNAP-RING 8 - MULTI-USE SPRING COMPRESSOR 8900 


NOTE: Check vulcanized gasket, replace if necessary. 


1. Install piston (2) in outer multiple-disc carrier (1). 
2. Place compressor (8) on disc spring (8) and compress until the groove of the snap-ring is exposed. 


NOTE: The coilar of the snap-ring must point towards the multiple-disc pack. After installing, check snap- 
ring for correct seat. 


3. Insert snap-ring (4). 
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4. Insert disc spring (2) in the outer multiple-disc car- 
rier. Observe the disc spring (2) installation posi- 
tion. The lugs of the disc spring (2) washer must 
align with the 3 raised pads (arrow) of the B1 mul- 
tiple-disc carrier (1). The cone of the spring washer 
must point downwards. 


5. Insert the multiple-disc pack (6) in the outer multi- 
ple-disc carrier and measure the clutch clearance. 


NOTE: Pay attention to the sequence of discs. If 
the original clutch discs are reused, be sure to 
return the disc identified on disassembly as 
belonging on top of the disc spring (5) to its orig- 
inal location. 


CAUTION: When working with double sided fric- 
tion discs, an externally lugged steel plate is 
installed first, followed by a friction disc, and con- 
tinuing on until all the required discs are installed. 
When working with single sided friction discs, an 
externally lugged disc is installed first, followed by 
an internally lugged disc, and continuing on until 
all the required discs are installed. All single sided 
discs are installed with the friction side up. 


NOTE: Place new friction multiple-discs in ATF 
fluid for one hour before installing. 


6. Measure Bi clutch clearance by mounting Pressing Tool 8901-A (1) on outer multiple disc. 
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Bi edd 765 


80e43013 


7. Using a lever press, compress pressing tool to the upper most line marked 1200 N (the marking ring is still 


visible, see small arrow). 


21-778 


8. 


For transmissions using double sided friction discs, 
use a feeler gauge to determine the play “L” at 
three points between the snap-ring (6) and outer 
multiple-disc (4). During the measurement, the 
snap-ring (6) must contact the upper bearing sur- 
face of the groove in the outer multiple-disc carrier 
(5). The correct clearance for transmissions using 
double sided friction discs is 2.3-2.7 mm 
(0.091-0.106 in.) for two friction disc versions, 2.7- 
3.1 mm (0.106-0.122 in.) for three disc versions, 
and 3.0-3.4 mm (0.118-0.134 in.) for four disc ver- 
sions. 


. Adjust with snap-ring (6), if necessary. Snap-rings 


are available in thicknesses of 2.6 mm (0.102 in.), 
2.9 mm (0.114 in.), 3.2 mm (0.126 in.), 3.5 mm 
(0.138 in.), 3.8 mm (0.150 in.), and 4.1 mm (0.162 
in.). 


10. For transmissions using single sided friction discs, 


1. 


use a feeler gauge to determine the play "L” at 
three points between the snap-ring (5) and outer 
multiple-disc (3). During the measurement, the 
snap-ring (5) must contact the upper bearing sur- 
face of the groove in the outer multiple-disc car- 
rier (4). The correct clearance is 2.2-2.6 mm 
(0.087-0.102 in.) for four friction disc versions, 
2.4-2.8 mm (0.095-0.110 in.) for six disc versions, 
and 2.6-3.0 mm (0.102-0.118 in.) for eight disc 
versions. 

Adjust with snap-ring (5), if necessary. Snap-rings 
are available in thicknesses of 2.6 mm (0.102 in.), 
2.9 mm (0.114 in.), 3.2 mm (0.126 in.), 3.6 mm 
(0.138 in.), 3.8 mm (0.150 in.), and 4.1 mm (0.162 
in.). 
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1 - DISC SPRING 

2 - OUTER MULTIPLE DISC - 1.8 mm (0.071 IN.) 
3 - OUTER MULTIPLE DISC - 2.8 mm (0.110 iN.) 
4 - OUTER MULTIPLE DISC - 4.0 mm (0.158 IN.) 
5 - B1 OUTER CARRIER 

6 - SNAP-RING 

7 - INNER MULTIPLE DISCS 

8 - PISTON 
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1 - DISC SPRING 

2- OUTER MULTIPLE DISC 

3 - OUTER MULTIPLE DISC - 4.0 mm (0.158 IN.) 
4-B1 OUTER CARRIER 

5 - SNAP-RING 

6 - INNER MULTIPLE DISCS 

7 - PISTON 
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. Install the teflon rings (1) onto the B1 plate carrier [~~ 
hub (2). 
. Coat Teflon rings (1) lightly with grease and insert 


in the groove so that the joint remains together. 


Bi204767 
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B2-HOLDING CLUTCH 
DISASSEMBLY 


| 


Holding Clutch B2 


1 - SNAP-RING 9 - B2 PISTON SEALING RING 

2~ MULTIPLE DISC PACK 10 - B2 PISTON 

3 - DISC SPRING 11 - PISTON GUIDE SEALING RING 

4 - B2 AND B3 PISTON GUIDE 12 - PISTON GUIDE SEALING RING 

5 - O-RING 13 - PISTON GUIDE RING 

6 - B3 PISTON SEALING RING 14 - PISTON BACK PRESSURE DISC SPRING 
7 - B3 PISTON SEALING RING 15 - SPRING PLATE 

8 - B3 PISTON/B2 OUTER DISC CARRIER 16 - SNAP-RING 


1. Remove snap ring (1). 


2. Take multiple-disc pack B2 (2) and disc spring (3) out of the outer multiple-disc carrier B2 (8). The outer multiple- 
disc carrier for the multi-disc holding clutch B2 is the piston for the multiple-disc holding clutch B3 at the same 
time. Note which clutch disc is removed just prior to the disc spring (3) for re-assembly. If the clutch discs are 
re-used, this disc must be returned to its original position on top of the disc spring. 


3. Place the Multi-use Spring Compressor 8900 on the spring disc (14) and compress the spring until the groove for 


the snap-ring is exposed. 
4. Remove snap-ring (16). 
5. Remove spring plate (15) and disc spring (14). 
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6. Separate piston guide ring (13) and the B2 piston | 
(10) from the B3 piston (8) by blowing compressed 
air into the bore (D). 

7. Press piston guide ring (13) out of the B2 piston 
(10). 

8. Separate piston guide (4) from the B3 piston (8) by 
blowing compressed air into the bore (A). 


80e4dSced 
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Holding Clutch B2/B3 Seals 


1 - PISTON GUIDE RING 4 - B2 PISTON SEALING RING 
2- PISTON GUIDE RING SEALING RING 5 - B3 PISTON/B2 OUTER DISC CARRIER 
3 - PISTON GUIDE RING SEALING RING 6 - B3 PISTON SEALING RING 


1. Check ail sealing rings (2-4, 6), replace if necessary. The rounded off edges on the sealing rings (2, 4, 6) must 
point outwards. 


Lx 


AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION 21 - 783 


Holding Clutch B2 


1 - SNAP-RING 9 - B2 PISTON SEALING RING 

2 ~ MULTIPLE DISC PACK 10 - B2 PISTON 

3 - DISC SPRING 41 - PISTON GUIDE SEALING RING 

4 - B2 AND BS PISTON GUIDE 12 - PISTON GUIDE SEALING RING 

5 - O-RING 13 - PISTON GUIDE RING 

6 - B3 PISTON SEALING RING 14 - PISTON BACK PRESSURE DISC SPRING 
7 - BS PISTON SEALING RING 15 - SPRING PLATE 

8 - B3 PISTON/B2 OUTER DISC CARRIER 16 - SNAP-RING 


2. Assemble piston guide (4) and B3 piston (8) in the correct position. Verify that the missing tooth in the B3 pis- 
ton/B2 outer disc carrier (8) is aligned with the centerline of the two threaded holes in the B2 and B3 piston 
guide (4). 

3. Insert B2 piston (10) in B3 piston (8). 
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4. Insert piston guide ring (2). The valve (1) in the pis- 
ton guide ring must be on top. 


8e43ce09 


5. Insert disc spring (14) and spring plate (15). Insert disc spring with the curvature towards the spring plate 

6. Place Multi-use Spring Compressor 8900 on the disc spring (14) and compress the spring until the groove for the 
snap-ring is exposed. 

7. Insert snap-ring (16). 


NOTE: Pay attention to sequence of discs. If the original clutch discs are reused, be sure to return the disc 
identified on disassembly as belonging on top of the disc spring (3) to its original location. Place new fric- 
tion multiple-discs in ATF fluid for one hour before installing. 


8. Insert disc spring (8) and multiple-disc pack (2) in the B2 outer multiple-disc carrier. 
9. Insert snap-ring (1). 


NOTE: During the measurement the snap-ring 
must contact the upper bearing surface of the 
groove in the outer multipie-disc carrier. 


10. Measure the B2 clutch pack clearance by mount- 
ing the Pressing Too! 8901-A (1) on outer muitiple 
disc. 

11. Using a lever press, compress pressing tool to the 
upper most line marked 1200 N (the marking ring 
is still visible, see small arrow). 


80e43che 
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12. 


13, 


14, 


Using a feeler gauge, determine the play "L” at 
three points between the snap-ring (8) and outer 
multiple-disc (7). 

The correct clutch clearance is 1.9-2.3 mm 
(0.075-0.091 in.) for the four friction disc versions 
and 2.0-2.4 mm (0.079-0.095 in.) for the five disc 
versions. 

Adjust with snap-ring (8), if necessary. Snap-rings 
are available in thicknesses of 2.9 mm (0.174 in.), 
3.2 mm (0.126 in.), 3.6 mm (0.138 in.), 3.8 mm 
(0.150 in.), and 4.1 mm (0.162 in.). 


AUTOMATIC TRANSMISSION NAG1 - SERVICE INFORMATION 


1 - B2 OUTER DISC CARRIER 

2 - FRICTION DISCS 

3 - DISC SPRING 

4- B2 PISTON 

5 - OUTER MULTIPLE DISC - 1.8 MM (0.071 IN.) 
6 - OUTER MULTIPLE DISC - 1.8 MM (0.071 IN.) 
7 - OUTER MULTIPLE DISC - 6.5 MM (0.256 IN.) 
8 - SNAP-RING 
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CLUTCHES-INPUT 
DESCRIPTION 


G0e2t 63 


Input Clutches 


1 -Ki CLUTCH 12 - CENTER PLANETARY GEARSET SUN GEAR 

2 -K2 CLUTCH 13 - K2 CLUTCH EXTERNALLY TOOTHED DISC CARRIER 
3 - EXTERNALLY TOOTHED DISC 14 - K2 CLUTCH PISTON 

4 - INTERNALLY TOOTHED DISC 15 - FRONT PLANETARY GEARSET PLANETARY CARRIER 
5 - K3 CLUTCH 16 - FRONT PLANETARY GEARSET ANNULUS GEAR 

6 - K3 CLUTCH EXTERNALLY TOOTHED DISC CARRIER 17 - FRONT PLANETARY GEARSET SUN GEAR 

7 - K3 CLUTCH PISTON 18 - K1 CLUTCH INTERNALLY TOOTHED DISC CARRIER 
8 - K3 CLUTCH INTERNALLY TOOTHED DISC CARRIER 19 - K1 CLUTCH EXTERNALLY TOOTHED DISC CARRIER 
9 - REAR PLANETARY GEARSET SUN GEAR 20 - Ki CLUTCH PISTON 

10 - CENTER PLANETARY GEARSET PLANETARY CARRIER 27 - INPUT SHAFT 


11 - CENTER PLANETARY GEARSET ANNULUS GEAR 


Three multi-plate input clutches (1, 2, 5), the front, middle and rear multi-plate clutches K1 (1), K2 (2), and K3 (5), 
are located in the planetary gear sets in the transmission housing. 


A multi-plate input clutch consists of a number of internally toothed discs (4) on an internally toothed disc carrier and 
externally toothed discs (3) on an externally toothed disc carrier. 
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OPERATION 


Input Clutches 


1-K1 CLUTCH 12 - CENTER PLANETARY GEARSET SUN GEAR 

2-K2 CLUTCH 13 - K2 CLUTCH EXTERNALLY TOOTHED DISC CARRIER 
3 - EXTERNALLY TOOTHED DISC 14 - K2 CLUTCH PISTON 

4 - INTERNALLY TOOTHED DISC 15 - FRONT PLANETARY GEARSET PLANETARY CARRIER 
5 - K3 CLUTCH 16 - FRONT PLANETARY GEARSET ANNULUS GEAR 

6 - K3 CLUTCH EXTERNALLY TOOTHED DISC CARRIER 17 - FRONT PLANETARY GEARSET SUN GEAR 

7 - K3 CLUTCH PISTON 18 - Ki CLUTCH INTERNALLY TOOTHED DISC CARRIER 
8 - K3 CLUTCH INTERNALLY TOOTHED DISC CARRIER 19 - K1 CLUTCH EXTERNALLY TOOTHED DISC CARRIER 
9 - REAR PLANETARY GEARSET SUN GEAR 20 - K1 CLUTCH PISTON 

10 - CENTER PLANETARY GEARSET PLANETARY CARRIER 21 - INPUT SHAFT 


11 - CENTER PLANETARY GEARSET ANNULUS GEAR 


The input clutches produce a non-positive locking connection between two elements of a planetary gear set or 
between one element from each of two planetary gear sets in order to transmit the drive torque. 


lf the piston (20) on multi-plate clutch K1 (1) is subjected to oil pressure, it presses the internal and external discs 
of the disc set together. The sun gear (17) is locked with the planetary carrier (15) via the externally toothed disc 
carrier (19) and the internally toothed disc carrier (18). The front planetary gear set is thus locked and turns as a 
closed unit. 


lf the multi-plate clutch K2 (2) is actuated via the piston (14), the piston compresses the disc set. The annulus gear 
(16) of the front planetary gear set is locked with the annulus gear (11) of the center planetary gear set via the 
externally toothed disc carrier (13} and the center planetary carrier (10) on which the internally toothed discs are 
seated. Annulus gear (16) and annulus gear (11) turn at the same speed as the input shaft (21) 


if the multi-plate clutch K3 (5) is actuated via the piston (7), the piston compresses the disc set. The sun gear (12) 
of the center planetary gear set is locked with the sun gear (9) of the rear planetary gear set via the externally 
toothed disc carrier (6) and the internally toothed disc carrier (8). Sun gear (12) and sun gear (9) turn at the same 
speed. 
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K1-INPUT CLUTCH 
DISASSEMBLY 


80e43dce 


input Clutch K1 Components 


1-K1 OUTER DISC CARRIER 7 - DISC SPRING 

2- FREEWHEELING CLUTCH F1 8 - SPRING PLATE 

3 - SNAP-RING 9 - SPRING PLATE SEALING RING 

4 - OUTER DISC CARRIER SEALING RING 10 - SNAP-RING 

5 - PISTON SEALING RING 11 - SNAP-RING 

6 - PISTON 12 - MULTIPLE DISC PACK - REFER TO TEXT FOR CORRECT 


ASSEMBLY ORDER 


1. Remove snap-ring (11) from outer multiple-disc carrier (1). 


2. Take multiple-disc pack (12) out of outer multiple-disc carrier (1). Note which clutch disc is removed just prior to 
the spring plate (8) for re-assembly. If the clutch discs are re-used, this disc must be returned to its original 
position on top of the spring plate. 
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3. Place Multi-use Spring Compressor 8900 (2) on the 
spring plate and compress the spring until the 
snap-ring (1) is exposed. 

4. Remove snap-ring (1). 

5. Take out disc spring (7) and remove piston (6) by 
carefully blowing compressed air into the drilled oil 
feed passage. 

6. Remove snap-ring (3) and take out front freewheel- 
ing clutch F1 (2). Take care when removing the F1 
clutch to prevent the clutch sprags from falling out. 
lf this occurs, the clutch must be replaced. 


Sted49ad 
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ASSEMBLY 


80e43dc0 


Input Clutch K1 Components 


1-K1 OUTER DISC CARRIER 7 - DISC SPRING 

2-FREEWHEELING CLUTCH F4 8 - SPRING PLATE 

3 - SNAP-RING 9 - SPRING PLATE SEALING RING 

4 - OUTER DISC CARRIER SEALING RING 10 - SNAP-RING 

5 - PISTON SEALING RING 11 - SNAP-RING 

6 - PISTON 12 - MULTIPLE DISC PACK - REFER TO TEXT FOR CORRECT 


ASSEMBLY ORDER 


1. Install piston (6) in the outer multiple-disc carrier (1). Check sealing rings (4 and 5), replace if necessary. The 
rounded off edges of the sealing rings must point outwards. 


2. Insert disc spring (7). Insert disc spring with the curvature towards the piston. 


3. Insert spring plate (8). Insert spring plate with the curvature towards the sun gear. Check sealing ring (9), replace 
if necessary. 
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4. Place Multi-use Spring Compressor 8900 (2) on 
spring plate and compress the spring until the 
groove of the snap-ring (1) is exposed. 


5. Insert snap-ring (1). After installing, check snap-ring 
for correct seat. 


CAUTION: When working with double sided fric- 
tion discs, an externally lugged steel plate is 
installed first, followed by a friction disc, and con- 
tinuing on until all the required discs are installed. 
When working with single sided friction discs, an 
externally lugged disc is installed first, followed by 
an internally lugged disc, and continuing on until 
all the required discs are installed. All single sided 
discs are installed with the friction side up. 


NOTE: Pay attention to the sequence of discs. If 
the original clutch discs are reused, be sure to 
return the disc identified on disassembly as 
belonging on top of the spring plate (8) to its orig- 
inal location. 


NOTE: Place new friction multiple-discs in ATF 
fluid for one hour before installing. 


6. Insert multiple-disc pack (12) in the outer multiple- 
disc carrier. 


7. Insert snap-ring (11). 


= 
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8. Measure the K1 clutch pack clearance by mounting Pressing Too! 8901-A (1) on outer multiple disc. 
9. Using a lever press, compress pressing tool to the upper most line marked 1200 N (the marking ring is still 


visible, see small arrow). 


21 - 792 


10. For transmissions using double sided friction 
discs, use a feeler gauge to determine the play 
"L” at three points between the snap-ring (5) and 
outer multiple-dise (3). 


11. During the measurement the snap-ring (5) must 
contact the upper bearing surface of the groove in 
the outer multiple-disc carrier (4). 


12. The correct clutch clearance for transmissions 
with double sided friction discs is 2.7-3.1 mm 
(0.106-0.122 in.) for three friction disc versions, 
3.0-3.4 mm (0.118-0.134 in.) for four disc ver- 
sions, 3.3-3.7 mm (0.130-0.146 in.) for five disc 
versions, and 3.6-4.0 mm (0.142-0.158 in.) for six 
disc versions. 


13. Adjust with snap-ring (5), if necessary. Snap-rings 
are available in thicknesses of 2.6 mm (0.102 in.), 
2.9 mm (0.114 in.), 3.2 mm (0.126 in.), 3.5 mm 
(0.138 in.), 3.8 mm (0.150 in.), and 4.1 mm (0.162 
in.). 

14. Insert front freewheeling clutch F1 (2) and fit 
snap-ring (3). The freewheeling clutch F1 (2) must 
be installed in the direction of the arrow. 


15. For transmissions using single sided friction discs, 
use a feeler gauge to determine the play "L” at 
three points between the snap-ring (4) and outer 
multiple-disc (2). 

16. During the measurement the snap-ring (4) must 
contact the upper bearing surface of the groove in 
the outer multiple-disc carrier (3). 


17. The correct clutch clearance for transmissions 
with single sided friction discs is 2.4-2.8 mm 
(0.095-0.110 in.) for six friction disc versions, 2.6- 
3.0 mm (0.102-0.118 in.) for eight disc versions, 
2.8-3.2 mm (0.110-0.126 in.) for ten disc versions, 
and 2.9-3.3 mm (0.114-0.130 in.) for twelve disc 
versions. 


18. Adjust with snap-ring (4), if necessary. Snap-rings 
are available in thicknesses of 2.6 mm (0.102 in.), 
2.9 mm (0.114 in.), 3.2 mm (0.126 in.), 3.5 mm 
(0.138 in.), 3.8 mm (0.150 in.), and 4.1 mm (0.162 
in.). 

19. Insert front freewheeling clutch F1 (2) and fit 
snap-ring (3). The freewheeling clutch F1 (2) must 
be installed in the direction of the arrow. 
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1 - OUTER MULTIPLE DISC - 1.8MM (0.071 IN.) 
2 - OUTER MULTIPLE DISC - 2.8MM (0.110 IN.) 
3 - OUTER MULTIPLE DISC - 4.0MM (0.158 IN.) 
4-K1 OUTER DISC CARRIER 

5 - SNAP-RING 

6 - FRICTION DISCS 

7 ~ DISC SPRING 

8 - PISTON 


Rididéa 
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7 - OUTER MULTIPLE DISCS 

2 - OUTER MULTIPLE DISC - 4.0MM (0.158 IN.) 
3-K1 OUTER DISC CARRIER 

4 - SNAP-RING 

5 - INNER MULTIPLE DISCS 

6 - DISC SPRING 

7 - PISTON 
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DISASSEMBLY 
Input Clutch K2 Components 
1 - NEEDLE ROLLER BEARING 11 - SPRING RETAINER SEALING - O-RING 
2 _.K1 INNER DISC CARRIER WITH INTEGRATED FRONT GEAR 12 - SPRING RETAINER 
3 - THRUST BEARING 13 - SNAP-RING 
4 - TORLON SEAL RINGS 14 - DISC SPRING 
5 - INPUT SHAFT AND K2 CLUTCH 15 - EXTERNALLY TOOTHED PLATE - 1.8 MM (0.071 IN.) 
6 - PISTON OUTER SEAL RING - O-RING 16 - MULTIPLE DISC PACK 
7 - PISTON INNER SEAL RING 17 - SNAP-RING 
8 - THRUST WASHER 18 - HOLLOW GEAR 
9 - PISTON 19 - SNAP-RING 


10 - DISC SPRING 


i. Remove snap-ring (19) from the K1 inner multiple-disc carrier with integrated front gear set (2) and take off hol- 
low gear (18). 

. Remove input shaft with clutch K2 (5). 

Remove needle thrust bearing (3). 

Remove snap-ring (17) from K2 outer multiple-disc carrier. 


Take out multiple-disc pack (16). Note which clutch disc is removed just prior to the disc spring (14) for re-as- 
sembly. If the clutch discs are re-used, this disc must be returned to its original position on top of the dise spring. 


6. Take out disc spring (14). 


a wf 
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7. 


© © 


Fit Multi-use Spring Compressor 8900 (1) onto 
spring retainer (12) and press until snap-ring (2) is 
released. 

Remove snap-ring (2). 

Take out disc spring (10) and pull piston (9) out of 
outer multiple-dise carrier. 


ff 
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ASSEMBLY 


input Clutch K2 Components 


1 - NEEDLE ROLLER BEARING 11 - SPRING RETAINER SEALING - O-RING 

eae INNER DISC CARRIER WITH INTEGRATED FRONT GEAR 12 - SPRING RETAINER 

3 - THRUST BEARING 13 - SNAP-RING 

4 - TORLON SEAL RINGS 14 - DISC SPRING 

5 - INPUT SHAFT AND K2 CLUTCH 15 - EXTERNALLY TOOTHED PLATE - 1.8 MM (0.071 IN.) 
6 - PISTON OUTER SEAL RING - O-RING 16 - MULTIPLE DISC PACK 

7 - PISTON INNER SEAL RING 17 - SNAP-RING 

8 - THRUST WASHER 18 - HOLLOW GEAR 

9 - PISTON 19 - SNAP-RING 


10 - DISC SPRING 


1. install piston (9) in outer multiple-disc carrier. Inspect seals (6 and 7), replace if necessary. The rounded edges 
of the inner piston seal (7) must point to the outside. 

2. Insert disk spring (10) and spring retainer (12). Insert disk spring (10) with curved side pointing toward spring 
retainer (12). Inspect seal (11), replace if necessary. 
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3. Place Multi-use Spring Compressor 8900 (1) on 
spring plate and press until the groove (2) of the 
snap-ring is exposed. 


4. Insert snap-ring. 


86e42608 i 
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5. Insert disk spring (14). 


NOTE: Pay attention to the sequence of discs. If the original clutch discs are reused, be sure to return the 
disc identified on disassembly as belonging on top of the disc spring (14) to its original location. 


6. Insert multiple-disk set (16) into outer multiple-disk carrier. 

7. Fit snap-ring (17). 

8. Measure K2 clutch clearance by mounting Pressing 
Too! 8901-A (1) on outer multiple disc. 


9. Using a lever press, compress pressing tool to the 
upper most line marked 1200 N (the marking ring 
is still visible, see small arrow). 


80e43e0d 
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10. Using a feeler gauge, determine the play "L” at 
three points between the snap-ring (6) and outer 
multiple-disc (4). 

11. During the measurement the snap-ring (6) must 
contact the upper bearing surface of the groove in 
the outer multipie-disc carrier. 


12. The correct clutch clearance is 2.3-2.7 mm 
(0.091-0.106 in.) for three friction disc versions, 
2.4-2.8 mm (0.095-0.110 in.) for four disc ver- 
sions, 2.5-2.9 mm (0.099-0.114 in.) for five disc 
versions, and 2.7-3.1 mm (0.106-0.122 in.) for six 
disc versions. 

13. Adjust with snap-ring (6), if necessary. Snap-rings 
are available in thicknesses of 2.3 mm (0.091 in.), 80643609 
2.6 mm (0.102 in.), 2.9 mm (0.114 in.), 3.2 mm 
(0.126 in.), 3.5 mm (0.138 in.), and 3.8 mm (0.150 
in.). 


- DISC SPRING 

- OUTER MULTIPLE DISC - 1.8 MM (0.071 IN.) 
- OUTER MULTIPLE DISC - 3.5 MM (0.138 IN.) 
- OUTER MULTIPLE DISC - 4.0 MM (0.158 IN.) 
5 - K2 OUTER DISC CARRIER 

6 - SNAP-RING 

7 - FRICTION DISCS 

8 - PISTON 


PON 
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Input Clutch K2 Components 


1-NEEDLE ROLLER BEARING 
aoe INNER DISC CARRIER WITH INTEGRATED FRONT GEAR 


3 - THRUST BEARING 

- TORLON SEAL RINGS 

- INPUT SHAFT AND K2 CLUTCH 

- PISTON OUTER SEAL RING - O-RING 
- PISTON INNER SEAL RING 

- THRUST WASHER 

- PISTON 


4 
5 
6 
7 
8 
9 
10 - DISC SPRING 


11 - SPRING RETAINER SEALING - O-RING 
12 - SPRING RETAINER 


13 - SNAP-RING 

14 - DISC SPRING 

15 - EXTERNALLY TOOTHED PLATE - 1.8 MM (0.071 IN.) 
16 - MULTIPLE DISC PACK 

17 - SNAP-RING 

18 - HOLLOW GEAR 

19 - SNAP-RING 


14. Insert axial needle bearing (3) into K1 inner multiple-disk carrier. Insert axial needle bearing (3) with a little 


grease to prevent it slipping. 


15. Install input shaft in K1 inner multiple-disc carrier with integrated front gear set (2). 
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NOTE: Insure that the Hollow Gear (18) is oriented 
during installation such it protrudes from the K2 
Retainer. 


16. Fit internally-geared wheel (18) and install snap- 
ring. 
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K3-INPUT CLUTCH 
DISASSEMBLY 


80e43e11 


Input Clutch K3 Components 


1 - SNAP-RING 6 - PISTON 

2~- MULTIPLE DISC PACK 7 - SEALING RING 

3 - DISK SPRING 8 - OUTER DISC CARRIER 

4 - SNAP-RING 9 - MULTI-USE SPRING COMPRESSOR 8900 


5 - SPRING PLATE 


1. Remove snap-ring (1) from outer multiple-disc carrier. 

2. Remove multiple-disc pack (2) and disk spring (3) from outer multiple-disc carrier. Note which clutch disc is 
removed just prior to the disc spring (3) for re-assembly. If the clutch discs are re-used, this disc must be 
returned to its original position on top of the spring plate. 

3. Place Multi-use Spring Compressor 8900 (9) on the spring plate (5) and compress the spring until the snap-ring 
(4) is exposed. 

4. Remove snap-ring (4). 

5. Remove spring plate (5) and piston (6) from outer multiple-disc carrier. 
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ASSEMBLY 
80e43e11 
input Clutch K3 Components 
1 - SNAP-RING 6 - PISTON 
2 - MULTIPLE DISC PACK 7 - SEALING RING 
3 - DISK SPRING 8 - OUTER DISC CARRIER 
4 - SNAP-RING 9 - MULTI-USE SPRING COMPRESSOR 8900 


5 - SPRING PLATE 


oe 


. Install piston (6) in the outer multiple-disc carrier (8). Check sealing ring (7), replace if necessary. The rounded 
off edges of the sealing ring must point outwards. 


2. Insert the spring plate (5). Insert the spring plate with the curvature towards the piston. 


3. Mount the Multi-use Spring Compressor 8900 (9) on the spring plate and clamp until the snap-ring groove is 
exposed. 


4. Insert snap-ring (4). The collar of the snap-ring must point towards the multiple-disc pack. 

CAUTION: When working with double sided friction discs, an externally lugged steel plate is installed first, 
followed by a friction disc, and continuing on until all the required discs are installed. When working with 
single sided friction discs, an externally lugged disc is installed first, followed by an internally lugged disc, 


and continuing on until all the required discs are installed. All single sided discs are installed with the fric- 
tion side up. 


NOTE: Pay attention to the sequence of discs. if the original clutch discs are reused, be sure to return the 
disc identified on disassembly as belonging on top of the disk spring (3) to its original location. 


NOTE: Place new friction multiple-discs in ATF fluid for one hour before installing. 


5. Install disk spring (3) and multiple-disc pack (2) in outer multiple-disc carrier (8). 
6. Insert snap-ring (1). 


21 


10. 


11. 


12. 
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. Measure the K3 clutch clearance by mounting 


Pressing Tool 8901-A (1) on outer multiple disc. 


. Using a fever press, compress pressing tool to the 


upper most line marked 1200 N (the marking ring 
is still visible, see small arrow). 


. For transmissions using double sided friction discs, 


use a feeler gauge to determine the play "L” at 
three points between the snap-ring (8) and outer 
multiple-dise (2). 

During the measurement the snap-ring (8) must 
contact the upper bearing surface of the groove in 
the outer multiple-disc carrier. 


The correct clutch clearance for transmissions 
with double sided friction discs is 2.3-2.7 mm 
(0.091-0.106 in.) for three friction disc versions, 
2.4-2.8 mm (0.095-0.110 in.) for four disc ver- 
sions, and 2.5-2.9 mm (0.099-0.114 in.) for five 
disc versions. 

Adjust with snap-ring (8), if necessary. Snap-rings 
are available in thicknesses of 2.0 mm (0.079 in.), 
2.3 mm (0.091 in.), 2.6 mm (0.102 in.), 2.9 mm 
(0.114 in.), 3.2 mm (0.126 in.}, and 3.5 mm (0.138 
in.). 


80e43e19 


80043015 


- OUTER DISC CARRIER 

- OUTER MULTIPLE DISC - 4.0 MM (0.152 IN.) 
- OUTER MULTIPLE DISC - 2.8 MM (0.110 IN.) 
- OUTER MULTIPLE DISC - 1.8 MM (0.079 IN.) 
- DISC SPRING 

- PISTON 

- FRICTION DISCS - 2.1 MM (0.083 IN.) 

8 - SNAP-RING 


NOD OM — 
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13. 


14. 


15. 


16. 
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For transmissions using single sided friction discs, 
use a feeler gauge to determine the play "L” at 
three points between the snap-ring (7) and outer 
multiple-disc (2). 

During the measurement the snap-ring (7) must 
contact the upper bearing surface of the groove in 
the outer multiple-disc carrier. 


The correct clutch clearance for transmissions 
with single sided friction discs is 2.3-2.7 mm 
(0.091-0.106 in.) for six friction disc versions, 2.4- 
2.8 mm (0.095-0.110 in.) for eight disc versions, 
and 2.5-2.9 mm (0.099-0.114 in.) for ten disc ver- 
sions. 

Adjust with snap-ring (7), if necessary. Snap-rings 
are available in thicknesses of 2.0 mm (0.079 in.), 
2.3 mm (0.091 in.), 2.6 mm (0.102 in.), 2.9 mm 
(0.114 in.), 3.2 mm (0.126 in.), and 3.5 mm (0.138 
in.). 
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SENSORS-INPUT SPEED 


DESCRIPTION 


The speed sensors, N2 and NG, (6, 8) are fixed to the 
shell of the electrohydraulic control unit’s leadframe 
via contact blades. The speed sensors are pressed 
against the transmission housing (2) by a spring (7) 
which is held against the valve housing of the shift 
plate (5). This ensures a defined distance between the 
speed sensors and the exciter ring (4). 


80e3871a 


OPERATION 


Signals from the speed sensors, N2 and N3, (6, 8) are 
recorded in the transmission control module (TCM), 
together with the wheel and engine speeds and other 
information, and are processed into an input signal for 
electronic control. oy 


Soe ae 
Speed sensor N2 (6) records the speed of the front wi 


planetary rear annulus assembly (10). Speed sensor brett 
NS (8) records the speed of the K1 clutch (3). 


80038714 | 


RELATIVE SPEED SENSOR READINGS - NAG 1 TRANSMISSION 


There are several things to note regarding the function 
of the N2 and N3 speed sensors. 

e K1 clutch (N3 speed sensor) will show no rota- 
tion whenever the B1 Brake is applied. N3 = 
Zero in ist, 5th and Reverse. 

® With the vehicle moving forward or reverse, N2 
speed sensor reading will be greater than zero in 
all gears 

e Whenever the K1 clutch is applied (2nd, 3rd, and 
4th) N2 will be equai to N8. 

« There is no speed sensor internal to the trans- 
mission that directly measures input shaft speed. 
However, when K1 is applied N2 equals input 
shaft/turbine speed. 

e The engine speed is fed to the TCM via can bus 800387ta 
thus providing impeller speed. 
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» There is no speed sensor internal to the transmission that directly measures output shaft speed. ABS wheel 
sensors provide output shaft speed. 

e Ki clutch (N3 speed sensor) will show no rotation whenever the B1 Brake is applied. N3 is equal to zero in 
ist, 5th and Reverse gears. 

» With the vehicle moving forward or reverse, N2 speed sensor reading will be greater than zero in all gears. 

e Whenever the K1 clutch is applied (2nd, 3rd, and 4th) N2 will be equal to N3. 


« There is no speed sensor internal to the transmission that directly measures input shaft speed. However, when 
K1 is applied N2 equals input shaft/turbine speed. 


* The engine speed is fed to the TCM via the vehicle’s communication bus thus providing impeller speed. 

« There is no speed sensor internal to the transmission that directly measures output shaft speed. ABS wheel 
sensors provide output shaft speed. NOTE: 
N2 sensor, N3 sensor, output shaft speed sensor are speeds relative to the input shaft turbine speed. 


GEAR N2 SENSOR N3 SENSOR 


a86 
2.18 
00 
088 
3H 


Based on the preceding chart, it appears that N38 sensor is redundant and provides no additional information. How- 
ever, the TCM needs to know Input Shaft/Turbine speed. Since the N2 sensor is not directly tied to the Input Shaft, 
the N3 sensor is required to inform the TCM to divide the N2 value by 0.6081 or 1.0000 to calculate actual Turbine 
speed. 


OUTPUT 
SHAFT SPEED 


OVERALL 
RATIO 
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PUMP-OIL 
DESCRIPTION 


The oil pump (2) (crescent-type pump) is installed in 
the bellhousing behind the torque converter and is 
driven by the drive flange of the torque converter. The 
pump creates the oil pressure required for the hydrau- 
lic procedures. 


OPERATION 


When the engine is running, the oil is pumped through 
the inlet chamber (5) along the upper and lower side 
of the crescent (1) to the pressure chamber (6) of the 
housing. The meshing of the teeth prevents oil flowing 
from the delivery side to the intake side. An external 
gear (3) is eccentrically mounted in the pump housing. 
The external gear is driven by the internal gear (4) 
which is connected to the torque converter hub. 


DISASSEMBLY 


1. Remove pump gears (1 and 2) from pump housing. 
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2. Remove the inner oil pump seal (1). 
3. Replace the outer oi! pump O-ring (2). 


86e40061 


CLEANING 


Clean pump and support components with solvent and dry them with compressed air. 


INSPECTION 


Before measuring any oil pump components, perform a thorough visual inspection of all the components. If any sign 
of scoring, scratches, or other damage is seen, replace the oil pump as an assembly. 


SIDE CLEARANCE 


Side clearance is the difference between the thickness 
of the pump gears and the depth of the pocket in the 
pump housing. Side clearance can be measured by 
laying a flat plate (1) across the mounting face of the 
pump housing, and measuring the distance between 
the plate and the gears with a feeler gauge (2). 


Acceptable side clearance: 
® Inner gear: 0.064 mm (0.0025 in) max 
* Outer gear: 0.069 mm (0.0027 in) max 


8ibGeag? 
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TIP CLEARANCE 


Tip clearance is the difference between the tip diame- 
ters of the gear teeth and the corresponding diameters 
of the pocket in the pump housing. 


Tip clearance for the inner gear can be checked by 
moving the inner gear into tight mesh (2) with the 
outer gear as shown. Clearance between the ID of the 
crescent feature of the housing and the OD of the 
teeth of the inner gear (3) should then me measured 
at a point 37 mm (1.45 in.) from the corner of the 
crescent (1) feature, as shown below. 


Acceptable tip clearance for inner gear: 
e 0.85 mm (0.033 in) max 


ASSEMBLY 


1. Install new inner oi! pump seal (1) with Seal 
installer 8902-A. 


2. Replace O-ring (2). 


3. Lubricate pump gears and place in the pump hous- 
ing. Insert pump gear (1) so that the chamfer 
(arrow) points towards the pump housing. 
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BEARING-OUTPUT SHAFT 
REMOVAL 


1. Raise and support vehicle. 


2. Remove the propeller shaft (Refer to 3 - DIFFER- 
ENTIAL & DRIVELINE/PROPELLER SHAFT - 
REMOVAL). 

3. Verify that the transmission is in PARK in order to 
prepare for the removal of the output shaft nut. 

4. Remove the nut, with a 30 mm 12 point socket, 
holding the propeller shaft flange to the output 
shaft and remove the flange. 

5. Remove the transmission rear oil seal with a suit- 
able slide hammer and screw. 


6. Remove the transmission output shaft washer. Be 
sure to tag the washer since it is very similar to the 
geartrain end-play shim and they must not be inter- soseiers 
changed. 

7. Remove the transmission rear output shaft bearing retaining ring (1). 

8. Position Bearing Remover 9082 (1) over the inner 
race of the output shaft bearing. 


810d3b74 
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NOTE: Due to production variations in the bearing, 
it may not be possible to slide the collar fully 
downward. It is only necessary to slide the collar 
down far enough that the fingers securely grasp 
the inner bearing race. 


9. Slide the collar (3) on the Bearing Remover 9082 
(1) downward over the fingers (3) of the tool. 


CAUTION: Verify that the geartrain end-play shim 
has remained on the output shaft and against the 
park gear. The shim may be adhered to the bear- 
ing inner race. Retrieve the shim from the bearing 
and install over the output shaft and against the 
park gear. 


10. Remove the output shaft bearing (3). 


INSTALLATION 


peters 


LX 


81003691 
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NOTE: The output shaft shim should be 0.3 mm (0.612 in.). If a 0.3 mm (0.012 in.) shim is not available, use 
a 0.2 mm (0.008 in. ) 0.4 mm (0.016 in. ) or 0.5 mm (.020 in. ) shim. 


LX 


CAUTION: Verify that the geartrain end-play shim 
is properly installed over the output shaft and 
against the park gear. 


1 


. Install output shaft bearing in the rear transmission 


housing.’ Using Bearing Installer 9287 (1), install 
the output shaft bearing (2) into the transmission 
housing. The closed side of the plastic cage 
must point towards the parking lock gear. 


. Install the retaining ring (1). Ensure that the retain- 


ing ring is seated correctly in the groove. 


. Check that there is no play between the bearing 


and the retaining ring using feeler gauge. 


. There must be no play between the retaining ring 


and the bearing. If the ring cannot be installed, a 
thinner ring must be used. If there is play between 
the ring and the bearing, a thicker ring must be 
installed. Retaining rings are available in thick- 
nesses of 2.0 mm (0.079 in.), 2.1 mm (0.083 in.), 
and 2.2 mm (0.087 in.). 


. Install the output shaft washer onto the output 


shaft. 


. Install a new transmission rear seal into the trans- 


mission case with Seal Installer 8902A (1). | 


. Verify that the transmission is in PARK in order to 


prepare for the installation of the output shaft nut. 


. Install the propeller shaft flange onto the output 


shaft and install an new flange nut. Tighten the 
flange nut, with a 30 mm 12 point socket, to 200 
N-m (147.5 ftlbs.). 
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9. Stake the output shaft nut to the output shaft as 
follows.Place the Staking Tool 9078 (2) and Driver 
Handle C-4171 onto the output shaft. 


10. Rotate the Staking Tool 9078 (2) until the align- 
ment pin (3) engages the output shaft notch (4). 


81009520 


11. Press downward on the staking too! (1) until the 
staking pin (3) contacts the output shaft nut flange 
(2). 

12. Strike the Driver handie C-4171 with a suitable 
hammer until the output shaft nut is securely 
staked to the output shaft. 


13. Install the propeller shaft (Refer to 3 - DIFFEREN- 
TIAL & DRIVELINE/PROPELLER SHAFT - 
INSTALLATION). 
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SEAL-FILL TUBE 


REMOVAL 


1. Lift and support the vehicle. 
2. Remove water shield bolts and water shield (if 
equipped). 


Bl a7Ses2 


1 - WATER SHIELD 
2- WATER SHIELD BOLTS 


3. Remove the transmission fill tube bolts (2). 


4, Lift the transmission fill tube out of the transmission 
case, 


5. Using a small pry tool remove the transmission fill 
tube seal. 


Stayvicéd 


TYPICAL FILL TUBE BOLTS 


1- FILL TUBE 
2- FILL TUBE BOLTS 
3- FILL TUBE SEAL 
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INSTALLATION 


1. Pierce the new transmission fill tube seal along the 
molded “Y” from the outside. 
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NOTE: If the new fill tube seal can not be fully installed into the transmission case fill tube bore by hand, 
a “C” clamp must be used, 


CAUTION: Do not over tighten the “C” clamp during fill tube oil seal installation. Transmission oil pan dam- 
age or bending may occur. 


2. Lubricate the new transmission fill tube seal with 
MOPAR® ATF+4 ATF and install the new fill tube 
seal into the transmission case fill tube bore. 


a. Position seal installer disc 9902 (1) between 
the “C” clamp (2) and the new transmission fill 
tube seal 


b. Position a shim stock (3) between the “C” 
clamp (2) and the edge of the transmission oil 
pan. 


c. Lightly tignten the “C” clamp until the fill tube 
seal is fully installed into the transmission case 
fill tube bore. 


3. Clean and fubricate the end of the transmission fill 
tube with MOPAR® ATF+4 ATF and install the fill 
tube into the transmission case fill tube bore. 


1 - SEAL INSTALLER DISC 9902 
2 - “C” CLAMP 
3 - SHIM STOCK 
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4. Loosely install the fill tube bolts (2). 

5. Tighten the upper fill tube bolt to 39 N-m (29 
ft.lbs.). 

6. Tighten the lower fill tube bolt to 12 N-m (105 
in.lbs.). 


Bia7 Seed 


TYPICAL FILL TUBE BOLTS 


1 - FILL TUBE 
2- FILL TUBE BOLTS 
3- FILL TUBE SEAL 


7, Install the water shield (1) and water shield bolts 


(2) (if equipped). 
8. Tighten the water shield bolts to 12 N-m (9 ft.lbs). 
9. Lower vehicle to check and fill transmission as nec- oN 
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1 - WATER SHIELD 
2- WATER SHIELD BOLTS 
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SEAL-OUTPUT SHAFT 
REMOVAL 
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1. Remove the propeller shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT - REMOVAL). 


Move propeller shaft to the right and tie up. 


2. Verify that the transmission is in PARK in order to prepare for the removal of the output shaft nut. 


NOTE: When removing the propeller shaft flange be certain the shim remains on the output shaft. 


3. Remove the nut, with a 30 mm 12 point socket, holding the propeller shaft flange to the output shaft and remove 


the flange. 


4. Remove the output shaft seal with suitable screw and slide hammer. 


INSTALLATION 


1. Position the new output shaft seal over the output 
shaft and against the transmission case. 


2. Use Seal Installer 8902A (1) to install the seal. 


3. Verify that the transmission is in PARK in order to 
prepare for the installation of the output shaft nut. 


NOTE: When installing the propeller shaft flange 
be certain the shim rernained on the output shaft. 


4. Install the propeller shaft flange onto the output 
shaft and install an new flange nut. Tighten the 
flange nut, with a 30 mm 12 point socket, to 200 
N-m (147.5 ft.lbs.). 


5. Stake the output shaft nut to the output shaft as 
follows.Place the Staking Tool 9078 (2) and Driver 
Handle C-4171 onto the output shaft. 

6. Rotate the Staking Tool 9078 (2) until the alignment 
pin (3) engages the output shaft notch (4). 
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7. Press downward on the staking tool until the stak- 
ing pin (3) contacts the output shaft nut flange (2). 

8. Strike the Driver handle C-4171 with a suitable 
hammer until the output shaft nut is securely 
staked to the output shaft. 

9. Install the propeller shaft (Refer to 3 - DIFFEREN- 
TIAL & DRIVELINE/PROPELLER SHAFT - 
INSTALLATION). 


L §10b94b2 
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CABLE-PARK LOCK 
DESCRIPTION 


The Park Lock Cable is no longer used. The ignition lock out is controlled by means of a Gated Park Switch (elec- 
tronic micro switch) located in the shifter assembly. 
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GEARTRAIN-PLANETARY 

DESCRIPTION 

Three planetary gear sets are used to produce the dif- — 


ferent gear ratios. These are located in the mechanical 
part of the transmission as the front, middie and rear 2) RAN 
planetary gear sets. OX 


Nez 
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OPERATION 


The annulus gear (1) and sun gear (3) elements of a ———4 
planetary gear system are alternately driven and 
braked by the actuating elements of the multi-plate 2) ny) 
clutch and multiple-disc brake. The planetary pinion 


gears (2) can turn on the internal gearing of the annu- 

lus gear (1) and on the external gearing of the sun fl Hin, 
gear (3). This allows for a variety of gear ratios and , 
the reversal of the rotation direction without the need = : 2 
for moving gear wheels or shift collars. When two 5 C) & 


components of the planetary gear set are locked 
together, the planetary gear set is locked and turns as Arun, 
a closed unit. SRY 


The torque and engine speed are converted according 
to the lever ratios and the ratio of the number of teeth Hares 
on the driven gears to that on the drive gears, and is 
referred to as the gear ratio. The overall ratio of a 
number of planetary gear sets connected in series is 
obtained by multiplying the partial ratios. 
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DISASSEMBLY 


b0e4aze? 


Output Shaft with Center and Rear Planetary Geartrain 


1 - TEFLON RINGS 7 - DRIVING CLUTCH K3 

2 - OUTPUT SHAFT WITH CENTER PLANETARY CARRIER 8 - THRUST WASHER 

3 - NEEDLE BEARING 9 - AXIAL NEEDLE BEARING 
4 - THRUST WASHER 10- SHIM 

5 - REAR PLANETARY GEAR SET 11 - RETAINING RING 


6 - REAR HOLLOW SHAFT/FREEWHEELING CLUTCH F2 


Remove upper two visible Teflon rings (1) from output shaft. 

Remove retaining ring (11), shim (10), thrust needle bearing (9) and thrust washer (8) from output shaft. 
Remove clutch K3 (7). 

Remove rear tubular shaft/freewheeling clutch F2 (6) from output shaft. 

Remove rear gear sei (5) with integrated tubular shaft of center gear set from output shaft. 

Remove thrust washer (4). 
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ASSEMBLY 
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Output Shaft with Center and Rear Planetary Geartrain 


1- TEFLON RINGS 7 - DRIVING CLUTCH K3 

2- OUTPUT SHAFT WITH CENTER PLANETARY CARRIER 8 - THRUST WASHER 

3 - NEEDLE BEARING 9 - AXIAL NEEDLE BEARING 
4 - THRUST WASHER 10 - SHIM 

5 - REAR PLANETARY GEAR SET 11 - RETAINING RING 


6 - REAR HOLLOW SHAFT/FREEWHEELING CLUTCH F2 


Mount thrust washer (4) with the collar pointing towards the planet carrier. 

Mount the rear gear set (5) on the rear hollow shaft (6). 

Using grease, install lower three Teflon rings (1) in the groove so that the joint stays together 

Put rear hollow shaft/freewheeling clutch F2 (6) with rear gear set (5) onto output shaft. 

Install clutch K3 (7). 

Mount retaining ring, shim, thrust needle bearing and thrust washer (8 - 11). 

Using grease, insert the upper two Teflon rings (1) in the groove so that the joint remains together. 
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NOTE: During the test, apply a contact force by 
hand to K3 in the direction of the arrow. 


8. Inspect axial play between shim (10) and retaining 
ring (11). Check axial play "S” between shim (10) 
and retaining ring (1) using a feeler gauge. Clear- 
ance should be 0.15-0.6 mm (0.006-0.024 in.). 
Shims are available in thicknesses of 3.0 mm 
(0.178 in.), 3.4 mm (0.134 in.), and 3.7 mm (0.146 
in.). Adjust as necessary 
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- DRIVING CLUTCH K3 

- THRUST WASHER 

- SHIM 

- AXIAL NEEDLE BEARING 

- RETAINING RING 

- OUTPUT SHAFT WITH CENTER PLANETARY CARRIER 
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MECHANISM-SHIFT 
DESCRIPTION 


The automatic transmission is operated with the heip 
of a shift lever assembly (SLA) (1) located in the floor 
console. There are four positions to which the selec- 
tion lever can be shifted: P, R, N, D. In addition, the 
selector lever can be moved sideways (+/-) in position 
"D” to adjust the shift range. 


All selector lever positions, as well as selected shift 
ranges in position "D”, are identified by the SLA. The 
information is then sent to the transmission control 
module (TCM) via an electrical connection. At the 
same time, the selector lever positions "P’, "R”, "N" 
and "D” are transmitted by a shift cable to the selector 
shaft in the transmission. 
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The SLA is comprised of the following functions: 

° Key lock: Depending on the selector lever posi- 
tion, the ignition cylinder is locked/unlocked, i.e., 
the ignition key can be removed only if the selec- 
tor lever is in position "P’. An electronic micro | a ; 
switch in the shifter assembly is used to perform / bidet 
this function. 
Park lock: The selector lever is not released from position "P” until the brake pedal has been applied and the 
ignition key is in the ON” position. Shift lock is controlled by the ignition module in conjunction with the brake 
switch and a locking solenoid in the SLA. As soon as the brake pedal is applied firmly, the locking solenoid is 
energized and retracted to unlock the selector lever. If the selector lever cannot be moved out of position "P” 
due to a malfunction, the shift lock function can be overriden (2). 

* Reverse inhibitor: As soon as ihe vehicle speed exceeds approximately 4-7 mph, it is no longer possible to 
move the selector lever from position “N” to position "R”. The reverse inhibit functionality is controlled by the 
same solenoid as the park lock. As the vehicle accelerates past the calibrated speed threshold, the solenoid is 
energized to block the sideways motion of the shift lever necessary to move from NEUTRAL to REVERSE. 
The reverse inhibit is not released until the vehicle speed falls below approximately 4-7 mph and the shifter is 
moved out of the “D” shifter position. 


OPERATION 


With the selector lever in position "D”, the transmission control module (TCM) automatically shifts the gears that are 
best-suited to the current operating situation. This means that shifting of gears is continuously adjusted to current 
driving and operating conditions in line with the selected shift range and the accelerator pedal position. Starting off 
is always performed in 1st gear. 


The selector lever positions are determined by a sensor assembly internal to the shift lever assembly (SLA). The 
sensor assembly identifies the various positions of the SLA according to the following table. 


Shift Lever 
Position 
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Shift Lever Bit 0 
Position 


a A a 


NOTE: There are currently two different software functions out for “AutoStick” most cars use the upper gear 
limit functionality as described, but some cars (SRT and RT) use more of a ’gear hold’ functionality. These 
vehicles are able to toggle between 1-2-3-4-5-D when you do the + / - shifts and will not downshift auto- 
matically, these systems "hold the gear’ 


The permissible shifter positions and transmission operating ranges are: 

e P = Parking lock and engine starting. 

e R = Reverse. 

« N = Neutral and engine starting (no power is transmitted to the axles). 

« D = The shift range includes all forward gears. 
The shift range can be adjusted to the current operating conditions by tipping the selector lever to the left-hand side 
("-") or the right-hand side ("+”) when in position "D”. If the shift range is limited, the display in the instrument cluster 
indicates the selected shift range and not the currently engaged gear. 

e 4= Shift range is limited to gears 1 to 4. 

e 3= Shift range is limited to gears 1 to 3. 

e 2= Shift range is limited to gears 1 to 2. 

® i= Shift range is limited to the 1st gear. 


Tipping the shift lever will have the following results: 

® Tipping the selector lever toward "-” one time after another: The shift range is reduced in descending 
sequence by one gear each time, i.e., from D - 4 - 3 - 2 - 1. If the selected limitation of the shift range would 
result in a downshift causing excessive engine speed, the shifting is not executed and the engaged gear as 
well as the shift range remain unchanged. This is to prevent the engine from overspeeding. Engine retardation 
is low with the selector lever in position "D”. To make use of the full braking power of the engine, “manual” 
downshifting by tipping the lever towards the left-hand side is recommended. If this has been done, subse- 
quent upshifting must be carried out manually as well. 

e Tipping the selector lever toward "-” and holding it in this position: The currently engaged gear in range 
"D” is indicated in the instrument cluster display and the shift range is limited to this gear. 

e Tipping the selector lever toward "+”’ one time after another: The shift range is increased by one gear each 
time and the increased shift range is displayed in the instrument cluster; possibly, the transmission upshifts to 
a faster gear. 

e Tipping the selector lever toward ”+" several times: The shift range is increased by one gear each time the 
lever is tipped until the shift range ends up in "D”. 

e Tipping the selector lever toward ”+" and holding it in this position: The shift range is extended immedi- 
ately to "D”, shift ranges are indicated in ascending sequence; possibly, the transmission upshifts to a faster 
gear due to the extension of the shift range. 
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REMOVAL 


1. Remove any necessary console parts for access to 
shift lever assembly and shifter cables. (Refer to 23 
- BODY/INTERIOR/FLOOR CONSOLE - 
REMOVAL) 


2. Shift transmission into PARK. 


3. Disconnect the transmission shift cable (1) at shift 
lever (3) and shifter assembly bracket (2). 

4. Remove the shift cable retainer (2) from the notch 
in the shifter assembly (2). 


5. Disengage all wiring connectors (2) from the shifter 
assembly (1). 


81 SadcaZ 


Shifter Wiring Connectors - Typical 
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6. Remove all nuts (2) holding the shifter assembly 
(1) to the floor pan. 


7. Remove the shifter assembly (1) from the vehicle. 


INSTALLATION 
1. If a new shifter assembly is being installed, use a [— 


trim stick (1) to separate the shift knob lower trim 
(3) from the shift knob (2). 


_ a 
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2. Pull up on the shift knob (1) to remove the knob 
from the shaft then remove the lower trim (2). 

3. Install the lower trim onto the new shifter shaft. 
Install the shift knob onto the shaft by hand. Install 
the lower trim onto the shift knob. 


81 dbSb7b 


4. Install shifter assembly (1) onto the shifter assem- 
bly studs on the floor pan. 

5. Install the nuts (2) to hold the shifter assembly (1) 
onto the floor pan. Tighten nuts to 7 N-m (65 
in.Ibs.). 
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6. Piace the floor shifter lever in PARK position. 

7. Loosen the adjustment screw (5) on the gearshift 
cable (1). 

8. Install the gearshift cable (1) to the shift lever pin 
(3). 


9. Install the wiring harness connectors (2) to the 
shifter assembly. 


10. Verify that the shift lever is in the PARK position 
and the transmission park sprag is set by rocking 
the vehicle. 


11. Tighten the adjustment screw to 7 N-m (65 
in.Ibs.). 

12. Verify correct shifter, park lock, and BTSI opera- 
tion. 


13. Install any console parts removed for access to 
shift lever assembly and shift cables. (Refer to 23 
- BODY/INTERIOR/FLOOR CONSOLE - INSTAL- 
LATION) 


Shifter Wiring Connectors 
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SOLENOID 
DESCRIPTION 


The typical electrical solenoid used in automotive applications is a linear actuator. It is a device that produces 
motion in a straight line. This straight line motion can be either forward or backward in direction, and short or long 
distance. 


A solenoid is an electromechanical device that uses a magnetic force to perform work. It consists of a coil of wire, 
wrapped around a magnetic core made from steel or iron, and a spring loaded, movable plunger, which performs 
the work, or straight line motion. The shift valves (solenoids) are On-Off solenoids and are powered up by the TCM 
with a 12-volt power source and are internally grounded in the transmission. The Torque Converter Clutch (TCC) 
and Pressure Control (PC) solenoids are also powered up by the TCM and internally grounded in the transmission 
but are pulse with modulated (PWM). PWM measurable voltage varies depending on percentage of modulation 
requested by the TCM. 


The solenoids used in transmission applications are attached to valves which can be classified as normally open 
or normally closed. The normally open solenoid valve is defined as a valve which allows hydraulic flow when no 
current or voltage is applied to the solenoid. The normally closed solenoid valve is defined as a valve which does 
not allow hydraulic flow when no current or voltage is applied to the solenoid. These valves perform hydraulic con- 
trol functions for the transmission and must therefore be durable and tolerant of dirt particles. For these reasons, the 
valves have hardened steel poppets and ball valves. The solenoids operate the valves directly, which means that 
the solenoids must have very high outputs to close the valves against the sizable flow areas and line pressures 
found in current transmissions. Fast response time is also necessary to ensure accurate control of the transmission. 


The strength of the magnetic field is the primary force that determines the speed of operation in a particular sole- 
noid design. A stronger magnetic field will cause the plunger to move at a greater speed than a weaker one. There 
are basically two ways to increase the force of the magnetic field: 

1. Increase the amount of current applied to the coil or 

2. Increase the number of turns of wire in the coil. 


The most common practice is to increase the number of turns by using thin wire that can completely fill the available 
space within the solenoid housing. The strength of the spring and the length of the plunger also contribute to the 
response speed possible by a particular solenoid design. 


A solenoid can also be described by the method by which it is controlled. Some of the possibilities include variable 
force, pulse-width modulated, constant ON, or duty cycle. The variable force and pulse-width modulated versions 
utilize similar methods to control the current flow through the solenoid to position the solenoid plunger at a desired 
position somewhere between full ON and full OFF. The constant ON and duty cycled versions control the voltage 
across the solenoid to allow either full flow or no flow through the solenoid’s vaive. 
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UPSHIFT/DOWNSHIFT SOLENOID VALVES 


The solenoid valves (1) for upshifts and downshifts 
are located in the shell of the electric control unit and 
pressed against the shift plate with a spring. 


The solenoid valves (1) initiate the upshift and down- 
shift procedures in the shift plate. 


The solenoid valves (1) are sealed off from the valve 
housing of the shift plate (5) by two O-rings (4, 6). The 
contact springs (8) at the solenoid valve engage in a 
slot in the conductor tracks (7). The force of the con- 
tact spring (8) ensures safe contacts. 
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MODULATING PRESSURE CONTROL SOLENOID VALVE 


The modulating pressure contro! solenoid valve (1) is 
located in the shell of the electric valve control unit 
and pressed against the shift plate by a spring. 


lis purpose is control the modulating pressure depend- 
ing on the continuously changing operating conditions, 
such as load and gear change. 


The modulating pressure regulating solenoid valve (1) 
has an interference fit and is sealed off to the valve 
body of the shift plate (4) by a seal (arrow). The con- 
tact springs (2) at the solenoid valve engage in a slot 
in the conductor tracks (3). The force of the contact 
springs (2) ensures secure contacts. 
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TORQUE CONVERTER LOCKUP CLUTCH PWM SOLENOID VALVE 


The torque converter lockup clutch PWM _ solenoid 
valve (1) is located in the shell of the electric valve 
control unit and pressed against the shift plate by a 
spring. 

The PWM solenoid valve (1) for the torque converter 
lockup controls the pressure for the torque converter 
lockup clutch. 


The torque converter lockup PWM solenoid valve (1) SOB SS 

is sealed off to the valve body of the shift plate (4) by Weacs o jemi N 
“ti {EE L [US | 

an O-ring (5) and a seal (arrow). The contact springs Fibsarsd D 


(2) at the solenoid valve engage in a slot in the con- 
ductor tracks (3). The force of the contact springs (2) 
ensures secure contacts. 


SHIFT PRESSURE CONTROL SOLENOID VALVE 
The shift pressure control solenoid valve (1) is located | 


in the shell of the electric valve control unit and 
pressed against the shift plate by a spring. 


its purpose is to control the shift pressure depending 
on the continuously changing operating conditions, 
such as load and gear change. 


The shift pressure regulating solenoid valve (1) has an 
interference fit and is sealed off to the valve body of 
the shift plate (4) by a seal (arrow). The contact 
springs (2) at the solenoid valve engage in a slot in 
the conductor tracks (8). The force of the contact 
springs (2) ensures secure contacts. 


B0e39af5 | 


OPERATION 


NOTE: A scan tool can only display a estimated pressure based on the current fed to the solenoid. There- 
fore if there’s a stuck Line Pressure Regulating valve and the transmission has insufficient pressure, the 
scan tool will still display estimated MOD and Shift pressures because the solenoids are being fed the cor- 
rect amount of current. 
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The solenoids are fed a 12-volt source from the TCM (Transmission Control Module). When an electrical current is 
applied to the solenoid coil, a magnetic field is created which produces an attraction to the plunger, causing the 
plunger to move and work against the spring pressure and the load applied by the fluid the valve is controlling. The 
plunger is normally directly attached to the valve which it is to operate. When the current is removed from the coil, 
the attraction is removed and the plunger will return to its original position due to spring pressure. 


The plunger is made of a conductive material and accomplishes this movement by providing a path for the magnetic 
field to flow. By keeping the air gap between the plunger and the coil to the minimum necessary to allow free move- 
ment of the plunger, the magnetic field is maximized. 


UPSHIFT/DOWNSHIFT SOLENOID VALVES 


lf a solenoid valve (1) is actuated by the TCM, it 
opens and guides the control pressure (p-SV) to the 
assigned command valve. The solenoid valve remains 
actuated and therefore open until the shifting process 
is complete. The shift pressure (p-SV) to the com- 
mand valve is reduced to zero as soon as the power 
supply to the solenoid valve is interrupted. 
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MODULATING PRESSURE CONTROL SOLENOID VALVE 


The modulating pressure regulating solenoid valve (1) 
assigns a proportional pressure to the current which is [ 
controlied by the TCM according to the load. 
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TORQUE CONVERTER LOCKUP CLUTCH PWM SOLENOID VALVE 


The torque converter lockup PWM solenoid (1) valve 
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converts puise-wave-modulated current controlled by 
the TCM into the appropriate hydraulic control pres- 
sure (p-S/TCC). 
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SHIFT PRESSURE CONTROL SOLENOID VALVE 


The shift pressure regulating solenoid valve (1) 
assigns a proportional pressure to the current which is 
controlled by the TCM according to the load. 
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CONTACT-TEMPERATURE SENSOR/PARK-NEUTRAL 


DESCRIPTION 
PARK/NEUTRAL CONTACT 


The park/neutral contact (4) is located in the shell of oe 
the electric control unit and is fixed to the conductor | | 


tracks. | 
Its purpose is to recognize selector valve and selector (4) wn 
lever positions "P” and "N”. The park/neutral contact =) | 


consists of: 
e the plunger (2). 
« the permanent magnet (3). 
« the dry-reed contact (4). 


TRANSMISSION TEMPERATURE SENSOR 


The transmission oil temperature sensor (1) is located 
in the shell of the electric valve control unit and is 
fixed to the conductor tracks. 


Its purpose is to measure the temperature of the 
transmission oil and pass the temperature to the TCM 
as an input signal. It is a temperature-dependent 
resistor (PTC). 
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OPERATION 
PARK/NEUTRAL CONTACT 


in selector lever positions "P” and "N” the park/neuiral 
contact (4) is actuated by a cam track which is located 
on the detent plate. The permanent magnet (3) is 
moved away from the dry-reed contact (4). The dry- 
reed contact (4) is opened. The TCM receives an 
electric signal. The circuit to the starter in the selector 
lever positions "P"” and "N” is closed. 


a0e3ada8 | 


TRANSMISSION TEMPERATURE SENSOR 


The temperature of the transmission oil has a consid- 
erable effect on the shifting time and therefore the 
shift quality. By measuring the oil temperature, shift 
operations can be optimized in all temperature ranges. 
The transmission oil temperature sensor (1) is 
switched in series with the park/neutral contact. The 
temperature signal is transferred to the TCM only 
when the dry-reed contact of the park/neutral contact 
is closed in REVERSE or a forward gear position. 


B0edadbe | 
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Refer to the Transmission Temperature Sensor Speci- 
fications table for the relationship between transmis- 
sion temperature, sensor voltage, and sensor 
resistance. 


TRANSMISSION TEMP SENSOR SPECIFICATIONS 
TEMPERATURE/VOLTAGE/RESISTANCE CHART 


23900 
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CONVERTER-TORQUE 
DESCRIPTION 


CAUTION: The torque converter must be replaced 
if a transmission failure resulted in large amounts 
of metal or fiber contamination in the fluid. 


The torque converter is a hydraulic device that cou- 
ples the engine crankshaft to the transmission. The 
torque converter consists of an outer shell with an 
internal turbine (1), a stator (3), an overrunning clutch, 
an impeller (2), and an electronically applied converter 
clutch. The converter clutch provides reduced engine 
speed and greater fuel economy when engaged. 
Clutch engagement also provides reduced transmis- 
sion fluid temperatures. The converter clutch engages 
in third through fifth gears. The torque converter hub 
drives the transmission oif (fluid) pump. 

A turbine damper (6) has been added for some appli- 
cations to help improve vehicle noise, vibration, and 
harshness (NVH) characteristics. 

The torque converter is a sealed, welded unit that is 
not repairable and is serviced as an assembly. 


1 - TURBINE 

2 - IMPELLER 

3 - STATOR 

4- INPUT SHAFT 

5 - STATOR SHAFT 

6 - TURBINE DAMPER 
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IMPELLER 


| 
| 
| 
| 
| 
| IMPELLER VANE 
CONSTRUCTION 
AND CURVATURE 
80bia26a | 


Impeller 
1 - ENGINE FLEXPLATE 4 - ENGINE ROTATION 
2 - OIL FLOW FROM IMPELLER SECTION INTO TURBINE 5 - ENGINE ROTATION 


SECTION 
3- IMPELLER VANES AND COVER ARE INTEGRAL 


The impeller (3) is an integral part of the converter housing. The impeller consists of curved blades placed radially 
along the inside of the housing on the transmission side of the converter. As the converter housing is rotated by the 
engine, so is the impeller, because they are one and the same and are the driving members of the system. 
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TURBINE 
0) 
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SN 
® LEY 
BLADE CONSTRUCTION 
80bfa2Gb 
Turbine 

1 - TURBINE VANE 4 - PORTION OF TORQUE CONVERTER COVER 
2- ENGINE ROTATION 5 - ENGINE ROTATION 
3 - INPUT SHAFT _6- OIL FLOW WITHIN TURBINE SECTION 


The turbine (1) is the output, or driven, member of the converter. The turbine is mounted within the housing opposite 
the impeller, but is not attached to the housing. The input shaft is inserted through the center of the impeller and 
splined into the turbine. The design of the turbine is similar to the impeller, except the blades of the turbine are 
curved in the opposite direction. 
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STATOR 


The stator assembly (1-4) is mounted on a stationary 
shaft which is an integral part of the oil pump. 


The stator (1) is located between the impeller (2) and 
turbine (4) within the torque converter case. The stator 
contains a freewheeling clutch, which allows the stator 
to rotate only in a clockwise direction. When the stator 
is locked against the freewheeling clutch, the torque 
multiplication feature of the torque converter is 
operational. 


Lx 


SIDE OF STATOR SHOWING 
VANE CURVATURE 


VIEW FROM ENGINE SIDE BObtez6< 
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TORQUE CONVERTER CLUTCH (TCC) 


The TCC (9) was installed to improve the efficiency of 
ihe torque converter that is lost to the slippage of the 
fluid coupling. Although the fluid coupling provides 
smooth, shock-free power transfer, it is natural for all 
fluid couplings to slip. lf the impeller and turbine were 
mechanically locked together, a zero slippage condi- 
tion could be obtained. A hydraulic piston with friction 
material was added to the turbine assembly to provide 
this mechanical lock-up. 


In order to reduce heat build-up in the transmission 
and buffer the powertrain against torsional vibrations, 
the TCM can duty cycle the torque converter lock-up 
solenoid to achieve a smooth application of the torque 
converter clutch. This function, referred to as Electron- 
ically Modulated Converter Clutch (EMCC) can occur 
at various times depending on the following variables: 


Shift lever position 

* Current gear range 

e Transmission fluid temperature 
e Engine coolant temperature 

® Input speed 

® Throttle angle 

* Engine speed 
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1 - TURBINE 

2 - IMPELLER 

3 - STATOR 

4 - INPUT SHAFT 

5 - STATOR SHAFT 

6 - PISTON 

7 - COVER SHELL 

8 - INTERNALLY TOOTHED DISC CARRIER 
9 - CLUTCH PLATE SET 

10 - EXTERNALLY TOOTHED DISC CARRIER 
11 - TURBINE DAMPER 
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OPERATION 


The converter impeller (driving member) (2), which is 
integral to the converter housing and bolted to the 
engine drive plate, rotates at engine speed. The con- 
verter turbine (driven member) (1), which reacts from 
fluid pressure generated by the impeller, rotates and 
turns the transmission input shaft (4). 


TURBINE 
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1 - TURBINE 

2 - IMPELLER 

3 - STATOR 

4 - INPUT SHAFT 

§ - STATOR SHAFT 

6 - TURBINE DAMPER 


As the fluid that was put into motion by the impeller blades strikes the blades of the turbine, some of the energy and 
rotational force is transferred into the turbine and the input shaft. This causes both of them (turbine and input shaft) 
to rotate in a clockwise direction following the impeller. As the fluid is leaving the trailing edges of the turbine’s 
blades it continues in a “hindering” direction back toward the impeller. if the fluid is not redirected before it strikes 
the impeller, it will strike the impeller in such a direction that it would tend to slow it down. 
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STATOR 


Torque multiplication is achieved by locking the sta- 
tor’s over-running clutch to its shaft. Under stall condi- 
tions (the turbine is stationary), the oil leaving the 
turbine blades strikes the face of the stator blades and 
tries to rotate them in a counterclockwise direction. 
When this happens the over-running clutch of the sta- 
tor locks and holds the stator from rotating. With the 
stator locked, the oil strikes the stator blades and is 
redirected into a “helping” direction before it enters the 
impeller. This circulation of oil from impeller to turbine, 
turbine to stator, and stator to impeller, can produce a 
maximum torque multiplication of about 2.0:1. As the 
turbine begins to match the speed of the impeller, the 
fluid that was hitting the stator in such as way as to 
cause it to lock-up is no longer doing so. In this con- 
dition of operation, the stator begins to free wheel and 
the converter acts as a fluid coupling. 


TORQUE CONVERTER CLUTCH (TCC) 


in a standard torque converter, the impeller (2) and 
turbine (1) are rotating at about the same speed and 
the stator (8) is freewheeling, providing no torque mul- 
tiplication. By applying the turbine’s piston and friction 
material (9), a total converter engagement can be 
obtained. The result of this engagement is a direct 1:1 
mechanical link between the engine and the transmis- 
sion. 


The clutch can be engaged in second, third, fourth, 
and fifth gear ranges. 
The TCM controls the torque converter by way of 
internal logic software. The programming of the soft- 
ware provides the TCM with control over the torque 
converter solenoid. There are four output logic states 
that can be applied as follows: 

e No EMCC 

° Partial EMCC 

e Full EMCC 

e Gradual-to-no EMCC 
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1 - DIRECTION STATOR WILL FREE WHEEL DUE TO OIL 
PUSHING ON BACKSIDE OF VANES 

2 - FRONT OF ENGINE 

3 - INCREASED ANGLE AS OIL STRIKES VANES 

4 - DIRECTION STATOR IS LOCKED UP DUE TO OIL PUSHING 
AGAINST STATOR VANES 
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1 - TURBINE 

2 - IMPELLER 

3 - STATOR 

4 - INPUT SHAFT 

5 - STATOR SHAFT 

6 - PISTON 

7 - COVER SHELL 

8 - INTERNALLY TOOTHED DISC CARRIER 
9 - CLUTCH PLATE SET 

10 - EXTERNALLY TOOTHED DISC CARRIER 


11 - TURBINE DAMPER 
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NO EMCC 


Under No EMCC conditions, the TCC Solenoid is OFF. There are several conditions that can result in NO EMCC 
operations. No EMCC can be initiated due to a fault in the transmission or because the TCM does not see the need 
for EMCC under current driving conditions. 


PARTIAL EMCC 


Partial EMCC operation modulates the TCC Solenoid (duty cycle) to obtain partial torque converter clutch applica- 
tion. Partial EMCC operation is maintained until Full EMCC is called for and actuated. During Partial EMCC some 
slip does occur. Partial EMCC will usually occur at low speeds, low load and light throttle situations. 


FULL EMCC 


During Full EMCC operation, the TCM increases the TCC Solenoid duty cycle to full ON after Partial EMCC control 
brings the engine speed within the desired slip range of transmission input speed relative to engine rpm. 


GRADUAL-TO-NO EMCC 


This operation is to soften the change from Full or Partial EMCC to No EMCC. This is done at mid-throttle by 
decreasing the TCC Solenoid duty cycle. 


REMOVAL 


1. Remove transmission and torque converter from vehicle. (Refer to 21 - TRANSMISSION/AUTOMATIC ~- NAG - 
REMOVAL) 


2. Place a suitable drain pan under the converter housing end of the transmission. 


CAUTION: Verify that transmission is secure on the lifting device or work surface, the center of gravity of 
the transmission will shift when the torque converter is removed creating an unstable condition. The torque 
converter is a heavy unit. Use caution when separating the torque converter from the transmission. 


3. Pull the torque converter forward until the center hub clears the oil pump seal. 
4. Separate the torque converter from the transmission. 


INSTALLATION 


Check converter hub and drive flats for sharp edges, 
burrs, scratches, or nicks. Polish the hub and flats 
with 320/400 grit paper or crocus cloth if necessary. 
The hub must be smooth to avoid damaging the pump 
seal at installation. 

1. Lubricate oi! pump seal lip with transmission fluid. 


2. Place torque converter in position on transmission. 


CAUTION: Do not damage oil pump seal or con- 
verter hub while inserting torque converter into 
the front of the transmission. 


3. Align torque converter to oil pump seal opening. 
4, Insert torque converter hub into oil pump. 


5. While pushing torque converter inward, rotate con- 80e3aabe 
verter until converter is fully seated in the oil pump 
gears. 


6. Check converter seating with a scale and straightedge. Surface of converter lugs should be at least 19 mm (3/4 
in.) to rear of straightedge when converter is fully seated. 


7. If necessary, temporarily secure converter with C-clamp attached to the converter housing. 
8. Install the transmission in the vehicle. 
9. Fill the transmission with the recommended fluid. 
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SEAL-TORQUE CONVERTER HUB 


REMOVAL 


1. Remove the torque converter (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1/TORQUE CON- 
VERTER - REMOVAL). 


2. Remove the torque converter hub seal with suitable screw and slide hammer. 
INSTALLATION 


1. Position the torque converter hub seal (1) over the 
input shaft and against the transmission oil pump. 


B10boals | 


2. Using Seal Installer 8902A (2), install a new torque 
converter hub seal. 


3. Install the torque converter (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - NAG1/ 
TORQUE CONVERTER - INSTALLATION). 
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TRANSFER CASE - MS140 - SERVICE INFORMATION 
DESCRIPTION 


€14b1685 
MS140 Exploded View 

4 - INPUT SHAFT 10 - REAR TRANSFER CASE HOUSING 
2 - FRONT OGUTPUT SHAFT NUT 11 - OIL DRAIN PLUG 
3 - FRONT OUTPUT SHAFT FLANGE 12 - BOLTS 
4 - FRONT TRANSFER CASE HOUSING 13 - PLANETARY GEAR SYSTEM 
5 - FRONT OUTPUT SHAFT 14 - SNAP-RING 
6 - INTERMEDIATE GEAR 15 - REAR OUTPUT SHAFT 
7 - HOLLOW SHAFT 16 - TRANSFER CASE COVER 
8 - WASHER 17 - REAR OUTPUT SHAFT FLANGE 
9 - SNAP-RING 18 - REAR OUTPUT SHAFT NUT 


The MS140 is an all-wheel-drive transfer case system that divides power between the front and rear differentials 
and transmits power to both axles at all times. Its planetary center differential (13) delivers approximately 62 percent 
of the engine torque to the rear axle and 38 percent to the front. 
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IDENTIFICATION 


The transfer case name can be decoded as follows: 
e M = Magna 
e S = Steyr 
e | = Single speed transfer case 
e 4 = relative torque capacity 
e 0 = Full time with an open differential 


The transfer case (1) has a barcode label (3) applied 
to the right side of the rear transfer case housing to 
provide important part number and build information. 


S14b1e83 
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OPERATION 
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MS140 Exploded View 


1 - INPUT SHAFT 10 - REAR TRANSFER CASE HOUSING 
2- FRONT OUTPUT SHAFT NUT 11 - OIL DRAIN PLUG 

3 - FRONT OUTPUT SHAFT FLANGE 12 - BOLTS 

4 - FRONT TRANSFER CASE HOUSING 13 - PLANETARY GEAR SYSTEM 

5 - FRONT OUTPUT SHAFT 14 - SNAP-RING 

6 - INTERMEDIATE GEAR 15 - REAR OUTPUT SHAFT 

7 - HOLLOW SHAFT 16 - TRANSFER CASE COVER 

8 - WASHER 17 - REAR OUTPUT SHAFT FLANGE 

9 - SNAP-RING 18 - REAR OUTPUT SHAFT NUT 


The transfer case input shaft (1) extends through the hollow shaft (7) to drive the planetary gear system (13) hous- 
ing. The housing transfers the engine torque to the outer gears, which drive the rear output shaft (15). The outer 
gears drive the smaller inner gears, which drive the hollow shaft (7). The hollow shaft transfers the torque to the 
intermediate gear (6) and then to the front output shaft (5). 


The planetary gear system assembly contains a friction disc that is splined to the hollow shaft and applied to the 
planetary gear system housing to dampen vibrations in the system. 
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REMOVAL 


1. 
2. 
3. 


Raise support vehicle. 
Remove the exhaust. 


Disconnect the front and rear propeller shafts from 
the transfer case. (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/PROPELLER SHAFT - REMOVAL) 


. Support transmission (1) with jack stand. 
. Remove the bolts holding the transmission cross- 


member to the frame. 


. Remove the bolts (2) holding the transmission 


crossmember (1) to the transmission mount (3). 


. Remove the bolts (2) holding the transmission 


mount (1) to the transfer case, 5.7L engine, and 
remove the transmission mount. 
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8. Remove the bolts (3) holding the transmission 
mount assembly (2) to the transfer case (1), 3.5L 
engine, and remove the transmission mount 
assembly. 


814b8a98 


9. Remove the transfer case dampner. 


10. Remove the transfer case drain plug (3) and drain 
transfer case lubricant. 


11. Support transfer case (4) with transmission jack. 
12. Secure transfer case to jack with chains. 


13. Lower the transmission and transfer case slightly, 
to improve access to the upper transfer case to 
transmission fasteners. 


14. Remove nuts and bolts attaching transfer case to 
transmission. 


15. Pull transfer case and jack rearward to disengage 
transfer case. 


16. Remove transfer case from under vehicle. 
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DISASSEMBLY 


1. Place the transfer case so that it can be drained of 
any remaining fluid and remove the drain plug (5). 


8i4b1e83 


2. Install Holder 6958 (1) onto the rear output flange 
(2). 


3. Remove the output shaft nut. 


| 

| 

| 
81465098 ( © 


4. Remove the rear output shaft flange (2) from the 
output shaft. If the flange is difficult to remove, use 
a suitable 2 or 3 jaw puller to remove the flange. 
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5. Install Holder 6958 (1) onto the front output flange 
(2). 


6. Remove the output shaft nut. 


BidbSdéc 


7. Remove the front output shaft flange (2) from the 
output shaft. If the flange (2) is difficult to remove, 
use a Suitable 2 or 3 jaw puller (1) to remove the 
flange. 


8. Remove the bolts (3) holding the transfer case rear 
cover (2) to the transfer case. 
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9. Remove the transfer case cover (1) from the trans- 
fer case (2). 


10. Remove the rear output shaft seal from the trans- 
fer case cover with a suitable pry tool. 

11. Remove the rear output shaft bearing snap-ring 
(1) from the transfer case cover (2). 

12. Remove the output shaft bearing from the cover 
using a suitable drift tool. 


614b878c 


13. Remove the output shaft (1) from the planetary 


gear system (2). | 
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14. Remove the snap-ring (2) holding the input shaft 
(1) to the planetary gear system (3). 


15. Remove the planetary gear system (1) from the 
transfer case rear housing (2). 


81 4b60ic 


16. Remove the bolts (1) holding the rear housing (2) 
to the front housing. 
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17. Loosen the rear housing (1) from the front hous- 
ing (2) by prying the sections apart at the pro- 
vided slots. Remove the rear housing (1) from the 
front housing (2). 


8146108 


18. Remove the front output shaft (1) from the front 
housing (2). 


814h79b9 


19. Remove the intermediate gear (1) from the front 
housing (2). 
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20. Remove the input gear and hollow shaft assembly | 


(1) from the front housing (2). e. 


21. Remove the snap-ring (2) holding the input shaft 
(1) in the hollow shaft (3). 


814b7a28 


22. Remove the input gear thrust washer (2) from the 
input shaft (1) and hollow shaft (3). 


8146734 
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23. Remove the hollow shaft (2) from the input shaft 
(1). 


CAUTION: Inspect the needle bearing located 
inside the hollow shaft. If the needie bearing is 
within 1 mm (0.040 in.) of the edge of the hollow 
shaft, the hollow shaft must be replaced. DO NOT 
attempt to drive the bearing back into the hollow 
shaft. 


24. Install the jaws from Remover L-4518 (2) into the 
intermediate gear rear bearing race in the rear 
housing (1). 
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25. Install the cup from Remover L-4518 (2) onto the 
jaws. Install the bearing, washer, and nut onto the 
threaded shaft and remove the bearing race. 

26. Repeat Step 24 and Step 25 for the other blind 
bearing races in the front and rear housings. 

27. Drive out the input gear and front output shaft 
seals with a suitable drift. 


28. Drive out the front hollow shaft and front output 
shaft front bearing races with a suitable brass 
drift. 
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29. Remove the front output shaft (2) front bearing 
with Press C-293-PA (1) and Adapters C-293-52 


(3). 


30. Remove the front output shaft (4) rear bearing 
with Press C-293-PA (1), Plug 8513A (2), and 
Adapters C-293-52 (3). 


31. Remove the front hollow shaft (3) bearing with 
Press C-293-PA (1), Plug 9678 (2), and Adapters 
C-293-48 (4). 
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32. Remove the rear hollow shaft (4) bearing with 
Press C-293-PA (1), Plug SP3289 (2), and Adapt- 
ers C-293-48 (3). 


33. Remove the front and rear intermediate gear (4) 
bearings with Press C-293-PA (1), Plug 8513A (2), 
and Adapters C-293-40 (3). 


ASSEMBLY 


1. Install the intermediate gear rear bearing race into 
the rear housing (1) with Handle C-4171 (2) and 
installer D-130 (3). 


LX 
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2. Install the intermediate gear front bearing race into 
the front housing (1) with Handle C-4171 (2) and 
Installer D-130 (3). 


Bt4p7e0t 


3. Install the hollow shaft front bearing race into the 
front housing (1) with Handle C-4171 (2) and 
Installer C-4308 (3). 


4. Install the hollow shaft rear bearing race into the 
rear housing (1) with Handle C-4171 (2) and 
Installer D-145 (3). 
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5. Install the front output shaft front bearing race into 
the front housing (1) with Handle C-4171 (2) and 
Installer D-130. (3). 


6. Install the front output shaft rear bearing race into 
the rear housing (1) with Handle C-4171 (2) and 
Installer D-130 (3). 


7. Install the front output shaft front bearing (2) onto 
the front output gear (3) with Installer C-3717 (1). 


81407933 


814b7d93 


wn TRANSFER CASE - MS140 - SERVICE INFORMATION 


8. install the front output shaft rear bearing onto the 
front output gear (3) with Handle C-4171 (1) and 
installer L-4410 (2). 


9. Install the front and rear bearings onto the interme- 
diate gear (3) with Handle C-4171 (1) and Installer 
L-4410 (2). 


10. Install the front bearing onto the hollow shaft (3) 
with Handle C-4171 (1) and Installer C-4213 (2). 

11. Install the rear bearing onto the hollow shaft with 
Installer 9679. 
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12. Install a new front output shaft seal into the front 
housing with Insataller MD998334. 


NOTE: Apply a light coating of oi! to both the inner 
lip and outer surface of the new oil seal. 


13. Install a new input gear seal in the front housing 
(1) using Installer 8891 (2). 


14. Set the hollow shaft in position in the front hous- 
ing. 

15. Install the input shaft through the front seal and 
the hollow shaft. 

16. Install the input gear thrust washer (2) onto the 
input shaft (1) and hollow shaft (3). 


17. Install the snap-ring (2) to hold the input shaft (1) 
in the hollow shaft (3). 
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18. Install the intermediate gear (i) into the front 
housing (2). 


_ 
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19. Install the front output shaft (1) into the front 
housing (2). 
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20. Clean the mating surfaces of the transfer case 
housings. 

21. Apply a 2 mm (0.08 in.) bead of MOPAR® Gasket 
Maker around the perimeter of the front housing. 

22. Set the rear housing (1) onto the front housing 


(2). 
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23. Install the bolts (1) to hold the rear housing (2) to 
the front housing. Tighten the bolts in a cross pat- 
tern to 34 N-m (25 ft.lbs.) for the 30 and 45 mm 
long bolts. 


24. Using locally acquired nuts, install the 120 mm 
long bolts through the transfer case and install the 
nuts to the bolts. Tighten the nuts to 10 N-m (7.5 
ft.lbs.). Leave the 120 mm bolts torqued this way 
for a minirnum of 30 minutes to ensure that the 
sealant has cured properly. After the 30 minutes, 
the 120 mm bolts can be removed. 
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25. Install the planetary gear system (1) into the 
transfer case rear housing (2). 


26. Install the snap-ring (2) to hold the input shaft (1) 
to the planetary gear system (3). 


LX. TRANSFER CASE - MS140 - SERVICE INFORMATION 21 - 867 


27. Install the output shaft (1) into the planetary gear 
system (2). 


28. Install the output shaft bearing into the cover 
using a suitable drift tool. | 
29. Install the rear output shaft bearing snap-ring (1) 
into the transfer case cover (2). 


30. Clean the mating surfaces of the transfer case 
cover and the rear housing. 

31. Apply a 2 mm (0.08 in.) bead of MOPAR® Gasket 
Maker around the perimeter of the rear housing. 

32. Position the transfer case cover (1) onto the 
transfer case (2). 
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33. Install the bolts (3) to hold the transfer case rear 
cover (2) to the transfer case. Tighten the bolts in 
a cross pattern to 34 N.m (25 ft.lbs). 


814b60 


34. Install the rear output shaft seal from the transfer 
case cover (2) with Installer C-3860A (1). 


NOTE: For the most accurate torque reading, 
apply a light coating of oil to the nut face that con- 
tacts the flange and to the flange splines. 


35. Install the rear output shaft flange (2) onto the 
output shaft. Install a new nut. 
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36. Install Holder 6958 (1) onto the rear output flange 
(2). 

37. Tighten the rear output flange nut to 250 N-m 
(185 ftlbs.). 


38. Install the front output shaft flange onto the front 
output shaft. Install a new nut. 

39. Install Holder 6958 (1) onto the front output flange 
(2). 

40. Tighten the front output flange nut to 250 N-m 
(185 ft.lbs.). 


INSTALLATION 


1. Support transfer case on a transmission jack. 

2. Secure transfer case to jack with chains. 

3. Position the transfer case under the vehicle and 
align the input shaft with the transmission output 
shaft. 

4. Move the transfer case and jack forward to engage 
transfer case to the transmission. 

5. Install the nuts and bolts to attach transfer case to 
transmission. Tighten the 120mm bolts to 25 N-m 
(18 ftlbs.), the 30mm bolts to 27 N-m (20 ft.lbs.), 
and the nuts to 20 N-m (15 ft.lbs.) 

6. Raise the transmission and transfer case into their 
normal position. 

7. Fil (1, 2) the transfer case with the appropriate 
fluid. 


8. Install the transfer case damper. 
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9. Instail the transmission mount assembly to the 
transfer case and install the bolts (3) to hold the 
transmission mount assembly (2) to the transfer 
case (1), 3.5L engine. Tighten the bolts to 55 N-m 
(41 ft.lbs.). 


61 4b8a98 


10. install the transmission mount to the transfer case 
and instal! the bolts (2) to hold the transmission F 
mount (1) to the transfer case, 5.7L engine. 
Tighten the bolts to 68 N-m (50 ft.lbs.). 
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11. Install the bolts (2) to hold the transmission cross- 
member (1) to the transmission mount (3). Tighten 
the bolts to 65 N-m (48 ft.ibs.). 

12. Install the bolts to hold the transmission cross- 
member to the frame.Tighten the bolts to 68 N-m 
(50 ft.lbs.). 

13. Install the front and rear propeller shafts to the 
transfer case. (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/PROPELLER SHAFT - INSTALLA- 
TION) 


14. Install exhaust system. 
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SPECIFICATIONS 
TORQUE SPECIFICATIONS - MS140 


DESCRIPTION 


Bolts, Transfer Case 
Mounting - 120mm 


Bolts, Transfer Case 
Mounting - 30mm 


Nuts, Transfer Case 
. 2 
Mounting 
Bolts, Front to Rear 2 
Housing - 120mm 


Bolts, Front to Rear 3 
Housing - 45mm 
Bolts, Front to Rear 3 
Housing - 30mm 
Bolts, Planetary Assembly 
Cover 


Bolts, Rear Cover 3 


Nut, Rear Output Shaft 250 
Flange 


Nut, Front Output Shaft 250 185 
Flange 
Bolts, Transmission Mount 


Assembly to Transfer 
Case - 3.5L 


Bolts, Transmission Mount 
to Transfer Case - 5.7L 


Ft. Lbs. In. Lbs. 
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Bolts, Transmission Mount 6 
to Crossmember 

Bolts, Transmission 

Crossmember 
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Plug, Oil Fill 2 
Plug, Oil Inspection 
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SPECIAL TOOLS - MS140 


Sy 


Wrench, Spanner - 6958 


@ 


Insert, Crankshaft Damper Removal - 8513 


@ 


installer, Seal - 8897 


aY 


Plug - 9678 


Sleeve - 9679 


WZ 


Plug - C-293-3 


a5 


Blocks, Adapter - C-293-40 


ay 


Blocks, Adapter - C-293-48 


ee 


Blocks, Adapter - C-293-52 
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Puller - C-293-PA Installer, Bearing - C-4308 


i] .- D- 
Sleeve - C-3717 installer - D-130 


| CG 


Installer - D-145 


installer - C-3860A 


Installer, Bearing - L-4410 


Handle, Driver - C-4171 


Remover - L-4518 


installer - C-4213 
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Installer, Seal - MD998334 


Plug - SP-3289 


LX 
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FLUID 


21 - 875 


STANDARD PROCEDURE - FLUID DRAIN AND FILL 


1. Raise support vehicle. 


2. Disconnect the front and rear propeller shafts from 
the transfer case. (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/PROPELLER SHAFT - REMOVAL) It 
is not necessary io completely remove the propel- 
ler shafts from the vehicle. 

3. Support transmission (1) with jack stand. 

4. Remove the bolts holding the transmission cross- 
member to the frame. 


5. Remove the bolts (2) holding the transmission 
crossmember (1) to the transmission mount (3) and 
remove the crossmember from the vehicle. 


. Remove the transfer case dampner. 

. Clean the area around the transfer case plugs. 

. Remove the transfer case fill plug (1). 

. Remove the transfer case fluid level inspection 
plug (2). 

10. Remove the transfer case drain plug (3) and drain 

transfer case lubricant. 


Oo oN DD 


NOTE: Inspect all the transfer case plug seals and 
replace as necessary. 


11. Once the fluid has stopped draining, install the 
drain plug and tighten the plug to 25 N-m (18.5 
ft.lbs.). 


12. Raise the transfer case to the normal installed 
position. : 


CAUTION: The fluid must be poured through the 
fill opening since there is an area behind the 
opening that must be filled with fluid. Do not 
attempt to fill the transfer case through the 
inspection hole. 


St4ba22c 
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13. Begin pouring the appropriate transfer case fluid in the fill hole until the fluid begins to run out of the inspection 


hole. 


14. After the fluid has drained from the inspection hole for one to two minutes, install the inspection plug and 


tighten the plug to 30 N-m (22 ft.lbs.). 


15. Install the fill plug and tighten the plug to 25 N-m (18.5 ftlbs.. 
16. Install the propeller shafts, transfer case dampner, and the transmission crossmember. 
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PLANETARY-TRANSFER CASE 
DISASSEMBLY 


1. Remove the bolts (1) holding the planetary cover 
(2) to the planetary assembly (3). 


81Sidlee 


2. Remove the planetary cover (1) from the planetary 


assembly (2). 
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3. Remove the Belleville spring (1) from the friction 
disc apply plate (2). 


81 5idie7 


4. Remove the friction disc apply plate (1) from the 
friction disc (2). 


aididia2 


5. Remove the friction disc (1) from the friction disc 
washer (2). 
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6. Remove the friction disc washer (1) from the plan- 
etary assembly (2). 


@1Sidiaa 


ASSEMBLY 


CAUTION: Soak the new friction disc in the appropriate transfer case lubricant (Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES - DESCRIPTION) for a minimum of 30 minutes prior to installation. 


1. Install the friction disc washer (1) onto the plane- 
tary assembly (2). 
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2. Install the friction disc (1) onto the friction disc 
washer (2). 
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3. Install the friction disc apply plate (1) onto the fric- 
tion disc (2). 


81 Sidia2 


4. install the Belleville spring (1) onto the friction disc 
apply plate (2). 


BiSkite? 
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5. Install the planetary cover (1) onto the planetary 
assembly (2). 


6. Install the bolts (1) holding the planetary cover (2) 
to the planetary assembly (3). Tighten the bolts to 
9 N-m (6.5 ft.lbs.). 
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SEAL-FRONT OUTPUT SHAFT 


REMOVAL 


1. Remove the front propeller shaft. (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/PROPELLER SHAFT - 
REMOVAL) 

2. Using Spanner Wrench 6958 (1), remove the front 
output shaft flange (2) nut. 


3. Using a suitable 2 or 3 jaw puller (1), remove the 
front output shaft flange (2). 


4. Using a suitable pry tool (1), remove the output 
shaft seal (2) from the transfer case (2). 
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INSTALLATION 


1. 


2. 


NOTE: Apply a light coating of automatic transmis- 
sion fluid to the flange splines prior to installation. 


CAUTION: It may be necessary to use a block of 
wood and a soft-faced hammer to install the flange 
since the flange may have a slight interference fit 
to the output shaft. 


3. 


4, 
. Using Spanner Wrench 6958 (1), tighten the front 


. Install the front propeller shaft. (Refer to 3 - DIF- 


install a new front output shaft seal into the transfer 
case (2) using Seai Installer MD 998334 (1). 


Coat both the outer surface and the seal lip with 
automatic transmission fluid. 


Install the front output shaft flange onto the front 
output shaft. 


install a new nut onto the output shaft. 


output shaft flange (2) nut to 250 N-m (185 ft.lbs.). 


FERENTIAL & DRIVELINE/PROPELLER SHAFT - 
INSTALLATION) 


. Check and correct the transfer case oil level. (Refer to 21 - TRANSMISSION AND TRANSFER CASE/TRANS- 


FER CASE - MS140/FLUID - STANDARD PROCEDURE) 
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SEAL-REAR OUTPUT SHAFT 
REMOVAL 


1. Remove the rear propeller shaft. (Refer to 3 - DiF- 
FERENTIAL & DRIVELINE/PROPELLER SHAFT - 
REMOVAL) 


2. Using Spanner Wrench 6958 (1), remove the rear 
output shaft flange (2) nut. 
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3. Using a suitable 2 or 3 jaw puller (1), remove the 
rear output shaft flange (2). 
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4. Using a suitable pry tool (1), remove the output 
shaft seal (2) from the transfer case (2). 
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INSTALLATION 


te 


2. 


NOTE: Apply a light coating of automatic transmis- 
sion fluid to the flange splines prior to installation. 


CAUTION: It may be necessary to use a block of 
wood and a soft-faced hammer to install the flange 
since the flange may have a slight interference fit 
to the output shaft. 


3. 


4, 
. Using Spanner Wrench 6958 (1), tighten the rear 


. Install the rear propeller shaft. (Refer to 3 - DIF- 


Install a new rear output shaft seal into the transfer 
case (2) using Seal Installer C-3860A (1). 

Coat both the outer surface and the seal lip with 
automatic transmission fluid. 


Instail the rear output shaft flange onto the rear 
output shaft. 


Install a new nut onto the output shaft. 


output shaft flange (2) nut to 250 N-m (185 ft.lbs.). 


FERENTIAL & DRIVELINE/PROPELLER SHAFT - 
INSTALLATION) 


. Check and correct the transfer case oil level. (Refer to 21 - TRANSMISSION AND TRANSFER CASE/TRANS- 


FER CASE - MS140/FLUID - STANDARD PROCEDURE) 
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TIRE PRESSURE MONITORING SYSTEM - ELECTRICAL DIAGNOSIS 
DIAGNOSIS AND TESTING 


Lx 


LX 
C0077- LOW TIRE PRESSURE 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
Continuously. 
« Set Condition: 
A low pressure condition will exist when the tire pressure falls below or is equal to the low pressure threshold 
value as specified for the vehicle. 
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Possible Causes 


INTERMITTENT PERFORMANCE DTC 
INCORRECT TIRE PRESSURE 

TIRE PRESSURE SENSOR 

WIN 


Diagnostic Test 


de DTC STATUS 


NOTE: If the incorrect Placard Values were programmed into or learned by the WIN, a DTC could be set. 
Before continuing with any TPM diagnostic test, using the scan tool, check that the correct Placard Values 
have been programmed in to the WIN. Go to "WCM’, select "Data Display’, read “Tire Placard Pressure - 
Front” and “Tire Placard Pressure - Rear“ and confirm the values match the Tire Inflation Pressure (Placard) 
label. Aliso, go into the Front Control Module (FCM) , select Data Display and read “Tire Placard Pressure - 
Front’ and "Tire Placard Pressure -Rear’ to confirm the values were programmed correctly. If the Placard 
values are incorrect in the FCM or WIN, select the Front Control Module (FCM) then under "Miscellaneous ”, 
select "Update Pressure Threshold” and enter the placard pressure value as seen on the Tire Inflation Pres- 
sure (Placard) label. 

NOTE: 

if the following conditions are present: 

~ Low Tire Pressure DTC 

~ Tire Pressure Sensor Internal DTC 

~ Spare Tire is not equipped with a Tire Pressure Sensor 

~ Spare Tire is currently on the vehicle 

Repair the tire and place it back on the vehicle. 

Test drive the vehicle. 

Turn the ignition on. 


is the TPM telltale lamp/Low pressure EVIC message on at this time? 


Yes >> Go to 2 
No >> Go to 5 


2. LOW TIRE PRESSURE 


NOTE: The DTC can be caused by many different factors and might not be a sensor/transmitter or a WIN 
fault. Interference from other elements will over power the sensor/transmitter RF frequency making erratic 
operation to the TPM system. Check the vehicle for aftermarket accessories that could compromise the RF 
frequency signal before diagnosing the TPM system. 

NOTE: Seasonal temperature changes will affect tire pressure, and may have caused the tire pressure to fall 
below the low pressure warning threshold. Tire pressure should always be set based on cold inflation tire 
pressure (placard). This is defined as the tire pressure after a vehicle has not been driven for more then 3 
hours, and in outside ambient temperatures. 

Correct all tire pressure to the recommended specifications and wait 2 minutes. 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. (24 km/h). 

Use a TPM-RKE Analyzer tool 9936 to scan each tire pressure sensor, and make sure the Sensor IDs matches 
what is programmed into the WCM. The Sensor Identifications are located under “Data Display” for the “WCM/ 
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WIRELESS CONTROL MODULE”. If the sensor !Ds does not match, following the programming steps outlined in 
the diagnostic scan tool for “Program Tire Sensor ID w/TPM Tool” under “Miscellaneous Functions” for the “WCM/ 
WIRELESS CONTROL MODULE” menu item. 


NOTE: When scanning a sensor with a TPM-RKE Analyzer 9936 , replace the TPM sensor if the results show 
a “Damaged Accel’, “Damaged Temp”, or “Damaged Press”. 


is the TPM telltale lamp/Low pressure EVIC message on at this time? 


Yes >> Go to 3 
No >> Test Complete. 


3. TIRE PRESSURE SENSOR 


NOTE: Before continuing, ensure the tire is free from any leaks or damage that would cause a low tire pres- 
sure condition. If a problem is found, repair as necessary and retest. 

With the scan tool, go under “Data Display” for the “WCM/WIRELESS CONTROL MODULE” and find the compen- 
sated tire pressure values. Located underneath each Sensor Identification locations. If any compensated tire pres- 
sure values are equal or lower then the Tire Low Pressure Threshold. The corresponding TPM sensor needs to be 
located and replaced. 


NOTE: The following tests are used to locate the Tire Pressure Sensor/Transmitter that is setting the low 
pressure fault. If the tires have been rotated, the Tire Pressure Sensor/Transmitter are no longer in 
sequence from the factory. Faults are linked to the sensor/transmitter IDs. You MUST locate the correct Tire 
Pressure Sensor/Transmitter that set the fault before continuing. Use one or more of the following methods 
below. 

METHOD 1: Use a TPM-RKE Analyzer tool 9936 to scan each tire pressure sensor. If a suspected sensor has been 
located, lower the tire pressure to 20 PSI, wait for 2 minutes, and check the scan tool for changes to any compen- 
sated tire pressure values. 

lf there was a pressure change to any compensated tire pressure values, check to make sure that the TPM-RKE 
Analyzer is set correctly, and repeat the process on each wheel on the vehicle until the faulty Sensor/Transmitter 
has been identified. 


NOTE: When scanning a sensor with a TPM-RKE Analyzer 9936 , replace the TPM sensor if the results show 
a “Damaged Accel”, “Damaged Temp”, or “Damaged Press”. 

METHOD 2: Starting with the left front wheel, deflate the tire to 20 PSI, wait 2 minutes, and check the scan tool for 
changes to any compensated tire pressure values. 


lf there was a pressure change to any compensated tire pressure value, repeat this process on each wheel on the 
vehicle until the faulty Sensor/Transmitter has been identified. 
Has the malfunctioning/faulty TPM sensor been located? 


Yes >> Replace the Tire Pressure sensor. 


Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 
DARD PROCEDURE) 


No >> Go To 4 


4. WIRELESS IGNITION NODE 
Replace the Wireless Ignition Node (WIN) in accordance with the Service Information. 


With the scan tool, read WCM DTC(s). 


Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 


Are there any DTC(s) present? 


Yes >> Repair not complete, refer to the appropriate symptom. 


Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 
DARD PROCEDURE) 


No >> Repair is complete. 
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5: INTERMITTENT TIRE PRESSURE SENSOR DTC 
The conditions necessary to set this DTC are not present at this time. 
Refer to any Technical Service Bulletins that may apply to this condition. 


With the scan tool, clear DTCs in the WCM. 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. (24 km/h). 


With the scan tool, select View DTCs in the WCM. 
Does the DTC reset or is the status Active for this DTC? 


Yes >> Repair as necessary. 
Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 


DARD PROCEDURE) 
No >> Test complete. 
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C1501-TIRE PRESSURE SENSOR 1 INTERNAL 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique ID code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM). 
e When Monitored: 
With vehicle speed greater than 15 m.p.h. (24 km/h). 
e Set Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded. An internal 
sensor hardware error condition will be set when an error in the accelerometer, pressure sensor, or tempera- 
ture sensor is detected. 


Possible Causes 


WRONG SENSORS 
TIRE PRESSURE SENSOR 


WIRELESS CONTROL MODULE (SKREEM) 
REMOTE START ANTENNA 


NOTE: This fault can be set if the wrong TPM sensor was installed on the vehicle, or that the wheel has a 
rubber valve stem. Check to make sure the vehicle is equipped with the correct sensors. 


NOTE: If the vehicle is equipped with factory installed remote start feature, check to make sure the antenna 
connector is properly connected to the WCM. 

NOTE: 

If the following conditions are present: 

- Low Tire Pressure DTC 

~ Tire Pressure Sensor Internal DTC 

~ Spare Tire is not equipped with a Tire Pressure Sensor 

~ Spare Tire is currently on the vehicle 

Repair the tire and place it back on the vehicle. 

Test drive the vehicle. 

Turn the ignition on. 

Monitor the TPM telltale lamp on base system or the EVIC message on the premium system 


Did the telltale lamp flash for 60 seconds and/or “SERVICE TIRE PRESS SYSTEM” message appear on 
the EVIC? 


Yes >> Go to 2 
No >> Go to 4 
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2. TIRE PRESSURE SENSOR 


NOTE: 

The following tests are used to locate the Tire Pressure Sensor/Transmitter that is setting the sensor inter- 
nal fault. If the tires have been rotated, the Tire Pressure Sensor/Transmitter are no longer in sequence from 
the factory. Faults are linked to the sensor/transmitter IDs. You MUST locate the correct Tire Pressure Sen- 
sor/Transmitter that set the fault before continuing. Use one or more of the following methods below. 
METHOD 1: Use a TPM-RKE Analyzer 9936 tool to scan each tire pressure sensor. If a suspected sensor has been 
located, lower the tire pressure to 20 PSI, wait for 2 minutes, and check the scan tool for changes to any compen- 
sated tire pressure values. 

if there was a pressure change to any compensated tire pressure values, check to make sure that the TPM-RKE 
Analyzer 9936 is set correctly, and repeat the process on each wheel on the vehicle until the faulty Sensor/Trans- 
mitter has been identified. 

NOTE: When scanning a sensor with a TPM-RKE Analyzer 9936, replace the TPM sensor if the results show 
a “Damaged Accel”, “Damaged Temp”, or “Damaged Press”. 

METHOD 2: With the scan tool, go under “Data Display” for the “WCM Wireless Control Module” and locate the 
following: 

Tire 1 Pressure Sensor HW Faull. 

Tire 1 Pressure Sensors Missing ID. 

Tire 1 Temperature Sensor HW Fault. 

Tire 1 Temperature Sensor SW O/U. 

Tire 1 Acceleration Sensor HW Fault. 

lf any of the following are SET, “Sensor 1 Identification” will need to be located that replaced. 


Starting with the left front wheel, deflate the tire to 20 PSI, wait 2 minutes, and check the scan tool for changes to 
any compensated tire pressure values or TPM lamp turning on. Look for NO pressure change to any compensated 
tire pressure value, or a pressure change corresponding to “Sensor 1 Identification’. 


NOTE: Compensated tire pressure values are only available on the premium TPM system. For a base TPM 
system lowering the tire pressure to 20 PSI will set DTC C0077 and turn on the TPM lamp. 
If not, repeat this test on each wheel on the vehicle until “Sensor 1 Identification” has been located. 


Has the malfunctioning/faulty TPM sensor been located? 


Yes >> Replace the Tire Pressure Sensor 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/)WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


No >> Go to 3 


Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 


With the scan tool, read WCM/SKREEM DTC(s). 
Are there any DTC(s) present? 


Yes >> Repair the DTC. 


No >> Repair complete. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESAWHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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4. INTERMITTENT TIRE PRESSURE SENSOR DTC 


NOTE: The DTC can be caused by many different factors and might not be a sensor/transmitter or a WCM 
(SKREEM) fault. Interference from other elements will over power the sensor/transmitter RF frequency mak- 
ing erratic operation to the TPM system. Check the vehicle for aftermarket accessories that could compro- 
mise the RF frequency signal before diagnosing the TPM system. 

The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 

With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the beginning of this test and perform the diagnostic procedure as necessary. 


No >> Test complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/)WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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C1502—-TIRE PRESSURE SENSOR 2 INTERNAL 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique ID code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM)}. 
¢ When Monitored: 
With vehicle speed greater than 15 m.p.h. (24 km/h). 
e Set Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded. An internal 
sensor hardware error condition will be set when an error in the accelerometer, pressure sensor, or tempera- 
ture sensor is detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 
WRONG SENSORS 

TIRE PRESSURE SENSOR 

WIRELESS CONTROL MODULE (SKREEM) 

REMOTE START ANTENNA 


Diagnostic Test 


1. ptc status 


NOTE: This fault can be set if the wrong TPM sensor was installed on the vehicie, or that the wheel has a 
rubber valve stem. Check to make sure the vehicle is equipped with the correct sensors. 

NOTE: If the vehicle is equipped with factory installed remote start feature, check to make sure the antenna 
connector is properly connected to the WCM. 

NOTE: 

If the following conditions are present: 

~ Low Tire Pressure DTC 

- Tire Pressure Sensor Internal DTC 

~ Spare Tire is not equipped with a Tire Pressure Sensor 

~ Spare Tire is currently on the vehicle 

Repair the tire and place it back on the vehicle. 

Test drive the vehicle. 

Turn the ignition on. 

Monitor the TPM telltale lamp on base system or the EVIC message on the premium system 


Did the telltale lamp flash for 60 seconds and/or “SERVICE TIRE PRESS SYSTEM” message appear on 
the EVIC? 

Yes >> Goto 2 

No >> Go to 4 
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2. TIRE PRESSURE SENSOR 


NOTE: 

The following tests are used to locate the Tire Pressure Sensor/Transmitter that is setting the sensor inter- 
nal fault. If the tires have been rotated, the Tire Pressure Sensor/Transmitter are no longer in sequence from 
the factory. Faults are linked to the sensor/transmitter IDs. You MUST locate the correct Tire Pressure Sen- 
sor/Transmitter that set the fault before continuing. Use one or more of the following methods below. 
METHOD 1: Use a TPM-RKE Analyzer 9936 tool io scan each tire pressure sensor. If a suspected sensor has been 
located, lower the tire pressure to 20 PSI, wait for 2 minutes, and check the scan tool for changes to any compen- 
sated tire pressure values. 

if there was a pressure change to any compensated tire pressure values, check to make sure that the TPM-RKE 
Analyzer 9936 is set correctly, and repeat the process on each wheel on the vehicle until the faulty Sensor/Trans- 
mitter has been identified. 


NOTE: When scanning a sensor with a TPM-RKE Analyzer 9936 , replace the TPM sensor if the results show 
a “Damaged Accel”, “Damaged Temp”, or “Damaged Press”. 

METHOD 2: With the scan tool, go under “Data Display” for the “WCM Wireless Control Module” and locate the 
following: 

Tire 2 Pressure Sensor HW Fault. 

Tire 2 Pressure Sensors Missing ID. 

Tire 2 Temperature Sensor HW Fault. 

Tire 2 Temperature Sensor SW O/U. 

Tire 2 Acceleration Sensor HW Fault. 

If any of the following are SET, “Sensor 2 Identification” will need to be located that replaced. 

Starting with the left front wheel, deflate the tire to 20 PSI, wait 2 minutes, and check the scan tool for changes to 
any compensated tire pressure values or. Look for NO pressure change to any compensated tire pressure value, or 
a pressure change corresponding to “Sensor 2 Identification”. 

NOTE: Compensated tire prewssurer values are only available on the premium TPM system. For a base TPM 
system lowering the tire pressure to 20 PS! will sert DTC C007 and turn on the TPM lamp. 

If not, repeat this test on each wheel on the vehicle until “Sensor 2 Identification” has been located. 


Has the malfunctioning/faulty TPM sensor been located? 
Yes >> Replace the Tire Pressure Sensor 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


No >> Goto 3 


on WIRELESS CONTROL MODULE (SKREEM) 


Replace the Wireless Control Module (SKREEM). 

Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor !Ds. 

With the scan tool, read WCM/SKREEM DTC(s). 


Are there any DTC(s) present? 


Yes >> Repair the DTC. 


No >> Repair complete. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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4. INTERMITTENT TIRE PRESSURE SENSOR DTC 


NOTE: The DTC can be caused by many different factors and might not be a sensor/transmitter or a WCM 
(SKREEM) fault. interference from other elements will over power the sensor/transmitter RF frequency mak- 
ing erratic operation to the TPM system. Check the vehicle for aftermarket accessories that could compro- 
mise the RF frequency signal before diagnosing the TPM system. 

The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 

With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the beginning of this test and perform the diagnostic procedure as necessary. 


No >> Test complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESAVHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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C1503-TIRE PRESSURE SENSOR 3 INTERNAL 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique ID code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEWM). 
@ When Monitored: 
With vehicle speed greater than 15 m.p.h. (24 km/h). 
e Set Condition: 
The WCM (SKREEM) will monitor the signais from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded. An internal 
sensor hardware error condition will be set when an error in the accelerometer, pressure sensor, or tempera- 
ture sensor is detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 
WRONG SENSORS 

TIRE PRESSURE SENSOR 

WIRELESS CONTROL MODULE (SKREEM) 

REMOTE START ANTENNA 


Diagnostic Test 


1. ptTc sTATUS 


NOTE: This fault can be set if the wrong TPM sensor was installed on the vehicle, or that the wheel has a 
rubber valve stem. Check to make sure the vehicle is equipped with the correct sensors. 


NOTE: If the vehicle is equipped with factory installed remote start feature, check to make sure the antenna 
connector is properly connected to the WCM. 


NOTE: 

lf the following conditions are present: 

~ Low Tire Pressure DTC 

~ Tire Pressure Sensor Internal DTC 

- Spare Tire is not equipped with a Tire Pressure Sensor 
~ Spare Tire is currently on the vehicle 

Repair the tire and place it back on the vehicle. 

Test drive the vehicle. 

Turn the ignition on. 


Monitor the TPM telltale lamp on base system or the EVIC message on the premium system 


Did the telltale lamp flash for 60 seconds and/or “SERVICE TIRE PRESS SYSTEM” message appear on 
the EVIC? 


Yes >> Go to 2 
No >> Go to 4 
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2. TIRE PRESSURE SENSOR 


NOTE: 

The foliowing tests are used to locate the Tire Pressure Sensor/Transmitter that is setting the sensor inter- 
nal fault. If the tires have been rotated, the Tire Pressure Sensor/Transmitter are no longer in sequence from 
the factory. Faults are linked to the sensor/transmitter IDs. You MUST locate the correct Tire Pressure Sen- 
sor/Transmitter that set the fault before continuing. Use one or more of the following methods below. 
METHOD 1: Use a TPM-RKE Analyzer tool to scan each tire pressure sensor. If a suspected sensor has been 
located, lower the tire pressure to 20 PSI, wait for 2 minutes, and check the scan tool for changes to any compen- 
sated tire pressure values. 

If there was a pressure change to any compensated tire pressure values, check to make sure that the TPM-RKE 
Analyzer is set correctly, and repeat the process on each wheel on the vehicle until the faulty Sensor/Transmitter 
has been identified. 

NOTE: When scanning a sensor with a TPM-RKE Analyzer, replace the TPM sensor if the results show a 
“Damaged Accel”, “Damaged Temp”, or “Damaged Press”. 

METHOD 2: With the scan tool, go under “Data Display” for the “WCM Wireless Control Module” and locate the 
following: 

Tire 3 Pressure Sensor HW Fault. 

Tire 3 Pressure Sensors Missing ID. 

Tire 3 Temperature Sensor HW Fault. 

Tire 3 Temperature Sensor SW O/U. 

Tire 3 Acceleration Sensor HW Fault. 

If any of the following are SET, “Sensor 3 Identification” will need to be located that replaced. 


Starting with the left front wheel, deflate the tire to 20 PSI, wait 2 minutes, and check the scan tool for changes to 
any compensated tire pressure values. Look for NO pressure change to any compensated tire pressure value, or a 
pressure change corresponding to “Sensor 3 Identification”. 

If not, repeat this test on each wheel on the vehicle until “Sensor 3 Identification” has been located. 


Has the malfunctioning/faulty TPM sensor been located? 


Yes >> Replace the Tire Pressure Sensor 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


No >> Go to 3 


3. WIRELESS CONTROL MODULE (SKREEM) 


Replace the Wireless Control Module (SKREEM). 
Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 


With the scan tool, read WCM/SKREEM DTC(s). 
Are there any DTC(s) present? 
Yes >> Repair the DTC. 


No >> Repair complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESAWHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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4. INTERMITTENT TIRE PRESSURE SENSOR DTC 


NOTE: The DTC can be caused by many different factors and might not be a sensor/transmitter or a WCM 
(SKREEM) fault. Interference from other elements will over power the sensor/transmitter RF frequency mak- 
ing erratic operation to the TPM system. Check the vehicle for aftermarket accessories that could compro- 
mise the RF frequency signal before diagnosing the TPM system. 

The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 

With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the beginning of this test and perform the diagnostic procedure as necessary. 


_ No >> Test complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/(WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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Ci504—TIRE PRESSURE SENSOR 4 INTERNAL 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unigue ID code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM). 
e When Monitored: 
With vehicle speed greater than 15 m.p.h. (24 km/h). 
« Set Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded. An internal 
sensor hardware error condition will be set when an error in the accelerometer, pressure sensor, or tempera- 
ture sensor is detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 
WRONG SENSORS 


TIRE PRESSURE SENSOR 
WIRELESS CONTROL MODULE (SKREEM) 
REMOTE START ANTENNA 


Diagnostic Test 


1. ptc status 


NOTE: This fault can be set if the wrong TPM sensor was installed on the vehicle, or that the wheel has a 
rubber valve stem. Check to make sure the vehicle is equipped with the correct sensors. 


NOTE: If the vehicle is equipped with factory installed remote start feature, check to make sure the antenna 
connector is properly connected to the WCM. 


NOTE: 

if the following conditions are present: 

~ Low Tire Pressure DTC 

~ Tire Pressure Sensor Internal DTC 

~ Spare Tire is not equipped with a Tire Pressure Sensor 

~ Spare Tire is currently on the vehicle 

Repair the tire and place it back on the vehicle. 

Test drive the vehicle. 

Turn the ignition on. 

Monitor the TPM telltale lamp on base system or the EVIC message on the premium system 


Did the telltale lamp flash for 60 seconds and/or “SERVICE TIRE PRESS SYSTEM” message appear on 
the EVIC? 


Yes >> Goto 2 
No >> Go to 4 
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2. TIRE PRESSURE SENSOR 


NOTE: 

The following tests are used to locate the Tire Pressure Sensor/Transmitter that is setting the sensor inter- 
nal fault. if the tires have been rotated, the Tire Pressure Sensor/Transmitter are no longer in sequence from 
the factory. Faults are finked to the sensor/transmitter IDs. You MUST locate the correct Tire Pressure Sen- 
sor/Transmitter that set the fault before continuing. Use one or more of the following methods below. 
METHOD 1: Use a TPM-RKE Analyzer tool 9936 to scan each tire pressure sensor. If a suspected sensor has been 
located, lower the tire pressure to 20 PSI, wait for 2 minutes, and check the scan tool for changes to any compen- 
sated tire pressure values. 

if there was a pressure change to any compensated tire pressure values, check to make sure that the TPM-RKE 
Analyzer 9936 is set correctly, and repeat the process on each wheel on the vehicle until the faulty Sensor/Trans- 
mitter has been identified. 


NOTE: When scanning a sensor with a TPM-RKE Analyzer 9936 , replace the TPM sensor if the results show 
a “Damaged Accel”, “Damaged Temp”, or “Damaged Press”. 

METHOD 2: With the scan tool, go under “Data Display” for the “WCM Wireless Control Module” and locate the 
following: 

Tire 4 Pressure Sensor HW Fault. 

Tire 4 Pressure Sensors Missing ID. 

Tire 4 Temperature Sensor HW Fault. 

Tire 4 Temperature Sensor SW O/U. 

Tire 4 Acceleration Sensor HW Faull. 

If any of the following are SET, “Sensor 4 Identification” will need to be located that replaced. 


Starting with the left front wheel, deflate the tire to 20 PSI, wait 2 minutes, and check the scan tool for changes to 
any compensated tire pressure values. Look for NO pressure change to any compensated tire pressure value, or a 
pressure change corresponding to “Sensor 4 Identification”. 


lf not, repeat this test on each wheel on the vehicle until “Sensor 4 identification” has been located. 
Has the malfunctioning/faulty TPM sensor been located? 


Yes >> Replace the Tire Pressure Sensor 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES(WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


No >> Goto 3 


3. WIRELESS CONTROL MODULE (SKREEM) 


Replace the Wireless Control Module (SKREEM). 


Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 


With the scan tool, read WCM/SKREEM DTC(s). 
Are there any DTC(s) present? 
Yes >> Repair the DTC. 


No >> Repair complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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(SKREEM) fault. interference from other elements will over power the sensor/transmitter RF frequency mak- 
ing erratic operation to the TPM system. Check the vehicle for aftermarket accessories that could compro- 
mise the RF frequency signal before diagnosing the TPM system. 

The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 

With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 
Yes >> Return to the beginning of this test and perform the diagnostic procedure as necessary. 


No >> Test complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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C1505—-TIRE PRESSURE SENSOR 5 INTERNAL 


For a complete wiring diagram Refer to Section 8W 


Theory of Operation 


The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique ID code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM). 
« When Monitored: 
With vehicle speed greater than 15 m.p.h. (24 km/h). 
° Set Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded. An internal 
sensor hardware error condition will be set when an error in the accelerometer, pressure sensor, or tempera- 
ture sensor is detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 
WRONG SENSORS 


TIRE PRESSURE SENSOR 
WIRELESS CONTROL MODULE (SKREEM) 
REMOTE START ANTENNA 


1. OTHER pTC’s 

Ignition on, engine not running. 

NOTE: This fault can be set if the wrong TPM sensor was installed on the vehicle, or that the wheel has a 
rubber valve stem. Check to make sure the vehicle is equipped with the correct sensors. 

Use a TPM-RKE Analyzer tool 9936 to scan the spare tire pressure sensor, and make sure the Sensor 5 ID 
matches what is programmed into the WCM. The Sensor 5 Identification is located under “Data Display” for the 
“WCM Wireless Control Module”. if the sensor 5 [ID does not match, following the programming steps outlined in the 
diagnostic scan tool for “Program Tire Sensor ID w/TPM Tool” under “Miscellaneous Functions” for the “WCM/Wire- 
less Control Module” menu item. 

Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
With the scan tool, read DTC’s. 


Are any other DTC’s present? 


Yes >> Repair all other DTC’s first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE- 
DURE) 

No >> With the scan tool, erase DTC’s. 


Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Tire Pressure Trigger Module, also known as a transponder, is used to automatically learn the location of each 
wheel sensor on the vehicle. The module is controlled and activated in sequence by the Wireless Control Module 
(SKREEM) over a LIN bus. When activated, the module will generate a 125 KHz signal of sufficient field strength to 
trigger the tire pressure sensor and force a RF transmission from the sensor. 
« When Monitored: 
When vehicle is driven at vehicle speeds greater than 15 m.p.h. 
» Set Condition: 
The WCM (SKREEM) will monitor the messages from each Tire Pressure Trigger Module over the LIN bus. If 
any of the messages are not received, or are received other than as expected, a DTC will set. When the 
condition is corrected, or is no longer detected, as acknowledged via a LIN bus message, the WCM will reset 
the appropriate trigger module fault status. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 
(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 
(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 


(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 
(F500) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
(2902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

TIRE PRESSURE TRIGGER MODULE 

WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. TRIGGER MODULE TEST 


NOTE: Cycling the key will change any active fault to stored. Always refer to the results of the trigger test 
routine for the status of the fault. 

Turn the ignition on. 

With the scan tool, run the “Trigger Module Test” routine under “Miscellaneous Functions” for the “WCM” and follow 
the procedure. 


NOTE: Three trigger modules are located in three of the four wheel wells on the vehicle to provide the 
WCM/SKREEM with the location of the tire pressure sensors on the vehicle. A fourth transponder is not 
necessary in the remaining wheel well due to the process-of-elimination theory. Once the system knows the 
location of the first three sensors it assumes the location of the fourth tire pressure sensor. The locations 
of the trigger modules can vary for each vehicle. Make sure the vehicle has trigger modules, and that are in 
the right locations. After every repair, the trigger module test routine must be rerun in order to verify the fix. 


Did the Left Front Trigger Module have NO as a result? 


Yes >> Go to 2 
No >> Go to 9 
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2. (F500) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition on. 
Using a 12-volt test light connect to ground, check the (F500) Fused 
Ignition Switch Output (Run) circuit. 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 


Yes >> Go to 3 

No >> Repair the (F500) Fused Ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 
Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


3. (Z902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 


TRANSPONDER. 
TIRE PRESSURE- 
LEFT FRONT 
(MRE PRESSURE 
MONITOR) 


81604e0f 


Using a 12—volt test light connect to 12 volts, check each of the (Z902) 
Ground circuit(s). 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Go to 4 


No >> Repair the (Z902) Ground circuit(s) for an open circuit or 
high resistance. 
Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 
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Turn the ignition off. 
Disconnect all 3 Tire Pressure Transponder harness connectors. 
Disconnect the Sentry Key Remote Entry Module harness connector. 
Turn the ignition on. 
Measure the voltage of the (D508) COM - LIN Tire Pressure Monitor 
LAN circuit. 

is there any voltage present? 


Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to voltage. 

No >> Go to 5 
Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 
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(TIRE PRESSURE 
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5. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 
Turn the ignition off. ene 


Measure the resistance between ground and the (D508) COM - LIN Tire 
Pressure Monitor LAN circuit. 


Is the resistance below 5.0 ohms? 


>> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to ground. 
Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


No >> Go to 6 


Yes 
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6. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 


Use a jumper wire with one end connected to ground and the other to 
the (D508) COM - LIN Tire Pressure Monitor LAN circuit in the Front 
Left Pressure Tire Transponder harness connector. 

Using a 12-Volt test light connected to battery voltage, probe the (D508) 
COM - LIN Tire Pressure Monitor LAN circuit in the SKREEM harness 
connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate bright? 


Yes >> Go to 7 

No >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for an open circuit or high resistance. 
Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 
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Turn the ignition off. 
Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 
With the scan tool, run the “Trigger Module Test Routine” under “Miscellaneous Functions” for the “WCM” and follow 
the procedure. 
Did the Left Front Trigger Module have NO as a result? 


Yes >> Go to 8 


No >> Test Complete. 
Perform the TPM verification test (Refer to 22 - TIRESAWHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


8. WIRELESS CONTROL MODULE (SKREEM) 


View repair. 
Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 


Perform the TPM verification test (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


9. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring schematic as a guide, inspect the wiring and connectors relative to this circuit. 
Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 


No >> Test complete. 
Perform the TPM verification test (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Tire Pressure Trigger Module, also known as a transponder, is used to automatically learn the location of each 
wheel sensor on the vehicle. The module is controlled and activated in sequence by the Wireless Control Module 
(SKREEM) over a LIN bus. When activated, the module will generate a 125 KHz signal of sufficient field strength to 
trigger the tire pressure sensor and force a RF transmission from the sensor. 
e When Monitored: 
When vehicle is driven at vehicle speeds greater than 15 m.p.h. 
e Set Condition: 
The WCM (SKREEM) will monitor the messages from each Tire Pressure Trigger Module over the LIN bus. If 
any of the messages are not received, or are received other than as expected, a DTC will set. When the 
condition is corrected, or is no longer detected, as acknowledged via a LIN bus message, the WCM will reset 
the appropriate trigger module fault status. 


(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 
(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 


(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 
(F500) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
(Z902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

TIRE PRESSURE TRIGGER MODULE 

WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. pTc STATUS IS ACTIVE 


NOTE: Cycling the key will change any active fault to stored. Always refer to the results of the trigger test 
routine for the status of the fault. 

Turn the ignition on. 

With the scan tool, run the “Trigger Module Test” routine under “Miscellaneous Functions” for the “WCM” and follow 
the procedure. 


NOTE: Three trigger modules are located in three of the four wheel wells on the vehicle to provide the 
WCM/SKREEM with the location of the tire pressure sensors on the vehicle. A fourth transponder is not 
necessary in the remaining wheel well due to the process-of-elimination theory. Once the system knows the 
location of the first three sensors it assumes the location of the fourth tire pressure sensor. The locations 
of the trigger modules can vary for each vehicle. Make sure the vehicle has trigger modules, and that are in 
the right locations. After every repair, the trigger module test routine must be rerun in order to verify the fix. 


Did the Right Front Trigger Module have NO as a result? 


Yes >> Go to 2 
No >> Go to 9 
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Turn the ignition on. 

Using a 12-volt test light connect to ground, check the (F500) Fused 
Ignition Switch Output (Run) circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


is the test light illuminated and bright? 


Yes >> Goto 3 

No >> Repair the (F500) Fused Ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 
Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


a: (2902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
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Using a 12-volt test light connect to 12 volts, check each of the (2924) . a 


Ground circuit(s). 
NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Go to 4 


No >> Repair the (2924) Ground circuit(s) for an open circuit or 
high resistance. 
Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 
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4, (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 


Turn the ignition off. 
Disconnect all 3 Tire Pressure Transponder harness connectors. 
Disconnect the Sentry Key Remote Entry Module harness connector. 
Turn the ignition on. 
Measure the voltage of the (D508) COM ~- LIN Tire Pressure Monitor 
LAN circuit. 

Is there any voltage present? 


Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to voltage. 

Neo >> Goto 5 
Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 
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5. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 


Turn the ignition off. 
Measure the resistance between ground and the (D508) COM - LIN Tire ie) 


Pressure Monitor LAN circuit. 
Is the resistance below 5.0 ohms? 
Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 


circuit for a short to ground. 


Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


No >> Go to6 


TRANSPONDER. 
TIRE PRESSURE- 
RIGHT FRONT 
(TIRE PRESSURE 
MONITOR} 81604632 


6. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 


Use a jumper wire with one end connected to ground and the other to 
the (D508) COM - LIN Tire Pressure Monitor LAN circuit in the Front 


Left Pressure Tire Transponder harness connector. 

Using a 12-Volt test light connected to battery voltage, probe the (D508) 

COM - LIN Tire Pressure Monitor LAN circuit in the SKREEM harness 
connector. 


NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate bright? 
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Yes >> Go to 7 TIRE PRESSURE- 
; . RIGHT FRONT 

No >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN (TIRE PRESSURE 
circuit for an open circuit or high resistance. MONITOR) 


Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 
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7a TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 

With the scan tool, run the “Trigger Module Test Routine” under “Miscellaneous Functions” for the “WCM” and follow 
the procedure. 


Did the Right Front Trigger Module have NO as a result? 


Yes >> Go to 8 


No >> Test Complete. 
Perform the TPM verification test (Refer to 22 - TIRES(WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


8. WIRELESS CONTROL MODULE (SKREEM) 


View repair. 
Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform the TPM verification test (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


9. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 

The conditions necessary to set this DTC are not present at this time. 

Using the wiring schematic as a guide, inspect the wiring and connectors relative to this circuit. 
Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 


No >> Test complete. 
Perform the TPM verification test (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Tire Pressure Trigger Module, also known as a transponder, is used to automatically learn the location of each 
wheel sensor on the vehicle. The module is controlled and activated in sequence by the Wireless Control Module 
(SKREEM) over a LIN bus. When activated, the module will generate a 125 KHz signal of sufficient field strength to 
trigger the tire pressure sensor and force a RF transmission from the sensor. 
e When Monitored: 
When vehicle is driven at vehicle speeds greater than 15 m.p.h. 
« Set Condition: 
The WCM (SKREEM) will monitor the messages from each Tire Pressure Trigger Module over the LIN bus. If 
any of the messages are not received, or are received other than as expected, a DTC will set. When the 
condition is corrected, or is no longer detected, as acknowledged via a LIN bus message, the WCM will reset 
the appropriate trigger module fault status. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 
(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 
(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 


(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 
(F500) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 
(2902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

TIRE PRESSURE TRIGGER MODULE 

WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


routine for the status of the fault. 

Turn the ignition on. 

With the scan tool, run the “Trigger Module Test” routine under “Miscellaneous Functions” for the “WCM?” and follow 
the procedure. 

NOTE: Three trigger modules are located in three of the four wheel wells on the vehicle to provide the 
WCM/SKREEM with the location of the tire pressure sensors on the vehicle. A fourth transponder is not 
necessary in the remaining wheel well due to the process-of-elimination theory. Once the system knows the 
location of the first three sensors it assumes the location of the fourth tire pressure sensor. The locations 
of the trigger modules can vary for each vehicle. Make sure the vehicle has trigger modules, and that are in 
the right locations. After every repair, the trigger module test routine must be rerun in order to verify the fix. 


Did the Right Rear Trigger Module have NO as a result? 


Yes >> Goto 2 
No >> Go to 9 
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ex (F500) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 

Using a 12-volt test light connect to ground, check the (F500) Fused ty 

ignition Switch Output (Run) circuit. AN (SH 

NOTE: The test light should be illuminated and bright. Compare LK fer Co} 

the brightness to that of a direct connection to the battery. . WES 
is the test light illuminated and bright? 


Yes >> Goto 3 


No >> Repair the (F500) Fused Ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 
Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD See eneead 
PROCEDURE) TIRE PRESSURE- | 
RIGHT REAR 


(TIRE PRESSURE 
MONITOR) 81604e69 
ace 


ce (2902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 


Using a 12~-volt test light connect to 12 volts, check each of the (Z902) 
Ground circuit(s). 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


Yes >> Go to 4 


No >> Repair the (2902) Ground circuit(s) for an open circuit or 
high resistance. 


Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 
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4. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 
Turn the ignition off. 
Disconnect all 3 Tire Pressure Transponder harness connectors. 
Disconnect the Sentry Key Remote Entry Module harness connector. 
Turn the ignition on. 
Measure the voltage of the (D508) COM - LIN Tire Pressure Monitor 
LAN circuit. 

Is there any voltage present? 


Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to voltage. 

No >> Go to 5 
Perform the TPM verification test (Refer to 22 - TIRES/ 
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5; (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 


Turn the ignition off. 


Measure the resistance between ground and the (D508) COM - LIN Tire 
Pressure Monitor LAN circuit. 


is the resistance below 5.0 ohms? 


Yes >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to ground. 
Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


No >> Go to 6 
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6. (D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 


Use a jumper wire with one end connected to ground and the other to 
the (D508) COM - LIN Tire Pressure Monitor LAN circuit in the Right 
Rear Pressure Tire Transponder harness connector. 

Using a 12-Volt test light connected to battery voltage, probe the (D508) 
COM - LIN Tire Pressure Monitor LAN circuit in the SKREEM harness 
connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 


Does the test light illuminate bright? 
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Yes >> Go to 7 TIRE PRESSURE- 
: ; : RIGHT REAR 

No >> Repair the (D508) COM - LIN Tire Pressure Monitor LAN (TIRE PRESSURE 
circuit for an open circuit or high resistance. MOUTTOR) 


Perform the TPM verification test (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 
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t. TIRE PRESSURE TRIGGER MODULE 


Turn the ignition off. 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service information. 

With the scan tool, run the “Trigger Module Test Routine” under “Miscellaneous Functions” for the “WCM?” and follow 
the procedure. 


Did the Right Rear Trigger Module have NO as a result? 


Yes >> Go to 8 


No >> Test Complete. 
Perform the TPM verification test (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


8. WIRELESS CONTROL MODULE (SKREEM) 


View repair. 


Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform the TPM verification test (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 


9. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 


The conditions. necessary to set this DTC are not present at this time. 

Using the wiring schematic as a guide, inspect the wiring and connectors relative to this circuit. 
Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 


No >> Test complete. 
Perform the TPM verification test (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - 
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Tire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a RF transmission from the sensor. 
e When Monitored: 
When vehicle is driven at vehicle speeds greater than 15 m.p.h. 
« Set Condition: 
The WCM receives a message from the Tire Pressure Trigger Module indicating that an over voltage condition 
has been detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 
(F500) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 


(2902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
TIRE PRESSURE TRIGGER MODULE 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: Cycling the key will change any active fault to stored. Always refer to the results of the trigger test 
routine for the status of the fault. 

Turn the ignition on. 

With the scan tool, run the “Trigger Module Test Routine” under “Miscellaneous Functions” for the “WCM?” and follow 
the procedure. 

NOTE: Three trigger modules are located in three of the four wheel welis on the vehicle to provide the 
WCM/SKREEM with the location of the tire pressure sensors on the vehicle. A fourth transponder is not 
necessary in the remaining wheel well due to the process-of-elimination theory. Once the system knows the 
location of the first three sensors it assumes the location of the fourth tire pressure sensor. The locations 
of the trigger modules can vary for each vehicle. Make sure the vehicle has trigger modules, and that are in 
the right locations. After every repair, the trigger module test routine must be rerun in order to verify the fix. 


Did the Left Front Trigger Module have NO as a result? 
Yes >> Go to 2 
No >> Go to 6 
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2. (F500) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition on. 

Using a 12-volt test light connect to ground, check the (F500) Fused 
Ignition Switch Output (Run) circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


>> Goto 3 


>> Repair the (F500) Fused ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 
Perform the TPM verification (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


Yes 
No 


3. (Z902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 


TRANSPONDER. 
TIRE PRESSURE- 
LEFT FRONT 
(TIRE PRESSURE 
MONITOR) 


81 eo4eor | 


Using a 12—volt test light connect to 12 volts, check each of the (2902) 
Ground circuit(s). 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light illuminated and bright? 


>> Go to 4 


>> Repair the (Z902) Ground circuit(s) for an open circuit or 
high resistance. 
Perform the TPM verification (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


Yes 
No 


4. TIRE PRESSURE TRIGGER MODULE 


TRANSPONDER- 
TIRE PRESSURE- 
LEFT FRONT 
(RE PRESSURE 


Turn the ignition off. 


Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 
With the scan tool, run the “Trigger Module Test Routine” under “Miscellaneous Functions” for the “WCM” and follow 


the procedure. 
Did the Left Front Trigger Module have NO as a result? 


>> Go to 5 
>> Test Complete. 


Yes 
No 


Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 


DARD PROCEDURE) 
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5: WIRELESS CONTROL MODULE (SKREEM) 


View repair. 
Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 
DARD PROCEDURE) 


6. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 


The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 


No >> Test complete. 
Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 
DARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Tire Pressure Trigger Module is used to automatically learn the iocation of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a RF transmission from the sensor. 
6 When Monitored: 
When vehicie is driven at vehicle speeds greater than 15 m.p.h. 
e Set Condition: 
The WCM receives a message from the Tire Pressure Trigger Module indicating that an over voltage condition 
has been detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 
(F500) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 


(Z902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
TIRE PRESSURE TRIGGER MODULE 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


a DTC STATUS IS ACTIVE 


NOTE: Cycling the key will change any active fault to stored. Always refer to the results of the trigger test 
routine for the status of the fault. 

Turn the ignition on. 

With the scan tool, run the “Trigger Module Test Routine” under “Miscellaneous Functions” for the “WWCM” and follow 
the procedure. 


NOTE: Three trigger modules are located in three of the four wheel wells on the vehicle to provide the 
WCM/SKREEM with the location of the tire pressure sensors on the vehicle. A fourth transponder is not 
necessary in the remaining wheel well due to the process-of-elimination theory. Once the system knows the 
location of the first three sensors it assumes the location of the fourth tire pressure sensor. The locations 
of the trigger modules can vary for each vehicle. Make sure the vehicle has trigger modules, and that are in 
the right locations. After every repair, the trigger module test routine must be rerun in order to verify the fix. 


Did the Right Front Trigger Module have NO as a result? 
Yes >> Goto2 
No >> Go to 6 
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LX 


Turn the ignition on. 

Using a 12-volt test light connect to ground, check the (F500) Fused 
ignition Switch Output (Run) circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


is the test light illuminated and bright? 


Yes >> Goto3 
No >> Repair the (F500) Fused Ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 


Perform the TPM verification (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 


TRANSPONDER- 


PROCEDURE) TIRE PRESSURE: 
RIGHT FRONT i 
(IRE PRESSURE | 
MONITOR) 81604045 
ss i 
3. (Z902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
Using a 12-volt test lignt connect to 12 volts, check each of the (Z902) ess = 
Ground circuit(s). ty Zi | 
NOTE: The test light should be illuminated and bright. Compare pa ie 


the brightness to that of a direct connection to the battery. 
Is the test light illuminated and bright? 


Yes >> Go to 4 

No >> Repair the (Z902) Ground circuit(s) for an open circuit or 
high resistance. 
Perform the TPM verification (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


4. TIRE PRESSURE TRIGGER MODULE 


TRANSPONDER- 
TIRE PRESSURE- 
RIGHT FRONT 
(TIRE PRESSURE 
MONITOR} 81604e4c¢ 


Turn the ignition off. 


Replace the appropriate Tire Pressure Trigger Module in accordance with the Service information. 
With the scan tool, run the “Trigger Module Test Routine” under “Miscellaneous Functions” for the “WCM?” and follow 


the procedure. 

Did the Right Front Trigger Module have NO as a result? 
Yes >> Goto 5 
No >> Test Complete. 


Perform the TPM verification (Refer to 22 - TIRESAWHEELS/TIRE PRESSURE MONITORING - STAN- 


DARD PROCEDURE) 
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5. WIRELESS CONTROL MODULE (SKREEM) 


View repair. 
Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 
DARD PROCEDURE) 


6. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 


The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicie for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 


No >> Test complete. 
Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 
DARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 


The Tire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control! Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a RF transmission from the sensor. 
e When Monitored: 
When vehicle is driven at vehicle speeds greater than 15 m.p.h. 
e Set Condition: 
The WCM receives a message from the Tire Pressure Trigger Module indicating that an over voltage condition 
has been detected. 


Possible Causes 


INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 
(F500) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 


(Z902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 
TIRE PRESSURE TRIGGER MODULE 
WIRELESS CONTROL MODULE (SKREEM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: Cycling the key will change any active fault to stored. Aiways refer to the results of the trigger test 
routine for the status of the fault. 

Turn the ignition on. 

With the scan tool, run the “Trigger Module Test Routine” under “Miscellaneous Functions” for the “WCM" and follow 
the procedure. 

NOTE: Three trigger modules are located in three of the four wheel wells on the vehicle to provide the 
WCM/SKREEM with the location of the tire pressure sensors on the vehicle. A fourth transponder is not 
necessary in the remaining wheel well due to the process-of-elimination theory. Once the system knows the 
location of the first three sensors it assumes the location of the fourth tire pressure sensor. The locations 
of the trigger modules can vary for each vehicle. Make sure the vehicle has trigger modules, and that are in 
the right locations. After every repair, the trigger module test routine must be rerun in order to verify the fix. 


Did the Right Rear Trigger Module have NO as a result? 


Yes >> Go to 2 
No >> Go to 6 
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a (F500) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 


Turn the ignition on. 
Using a 12-volt test light connect to ground, check the (F500) Fused 
ignition Switch Output (Run) circuit. 


NOTE: The test light should be iNtuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


is the test light illuminated and bright? 


Yes >> Go to 3 

No >> Repair the (F500) Fused Ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 
Perform the TPM verification (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


3. (2902) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 


TRANSPONDER. 
TIRE PRESSURE- 
RIGHT REAR 
(TIRE PRESSURE 


MONITOR) 81604869 


Using a 12-volt test light connect to 12 volts, check each of the (Z902) 
Ground circuit(s). 


NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 


Is the test light ituminated and bright? 


Yes >> Go to 4 

No >> Repair the (2902) Ground circuit(s) for an open circuit or 
high resistance. 
Perform the TPM verification (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 


4. TIRE PRESSURE TRIGGER MODULE 


TRANSPONDER. 
TIRE PRESSURE- 
RIGHT REAR 
(RE PRESSURE 


MONITOR) 81604660 | 


Turn the ignition off. 


Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 
With the scan tool, run the “Trigger Module Test Routine” under “Miscellaneous Functions” for the “WCM?” and follow 


the procedure. 
Did the Right Rear Trigger Module have NO as a result? 


Yes >> Goto 5 
No >> Test Complete. 


Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 


DARD PROCEDURE) 
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5. WIRELESS CONTROL MODULE (SKREEM) 


View repair. 
Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 
DARD PROCEDURE) 


6. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 


The conditions necessary to set this DTC are not present at this time. 

Refer to any Technical Service Bulletins that may apply to this condition. 

With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (GKREEM). 


Does the DTC reset or is the status Active for this DTC? 


Yes >> Return to the first step of this test and perform the diagnostic procedure. 


No >> Test complete. 
Perform the TPM verification (Refer to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING - STAN- 
DARD PROCEDURE) 


STANDARD PROCEDURE 


LX 
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TPM VERIFICATION 


For a complete wiring diagram Refer to Section 8W. 


Diagnostic Test 


Was the WCM/SKREEM replaced during the test procedure? 


Yes >> Go to 2 
No >> Go to 3 


2 WCM/SKREEM 


NOTE: When entering the PIN, care should be taken because the SKREEM will only allow three consecutive 
attempts to enter the correct PIN. If three consecutive incorrect PIN’s are entered the SKREEM will Lock Out 
the scan tool. To exit Lock Mode, the ignition key must remain in the Run position for one hour. All acces- 
sories must be off. A battery charger connected to the battery during this time period is recommended. 
1. Reconnect the previously removed and/or disconnected components and connectors. 
2, Obtain the vehicle’s unique Personal Identification Number (PIN) assigned to its original SKREEM. This num- 
ber can be obtained from the vehicle invoice or from the Chrysler Customer Center (Phone 1-800-992-1997). 
3. With the scan tool, select Miscellaneous Functions, WCM/Wireless Control Module. Then select the desired 
procedure and follow the display on the scan tool. 
4. If the WCM/SKREEM was replaced, all the customer's keys must be programmed to the new module. Use the 
scan tool and the Program Key procedure 
5. With the scan tool, erase all DTCs. Perform 5 ignition key cycles, leaving the key on for at least 90 seconds 
per cycle. 
6. Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the new sensor ID code and will clear any DTC(s) automatically. 
7. With the scan tool, read WCM/SKREEM DTC(s). 


Are there any DTC(s) present? 


Yes >> Repair not complete, refer to the appropriate symptom. 
No >> Repair is complete. 


CF WIRE REPAIR 


Was the repair a wire repair? 


Yes >> Go To 5 
No >> Go To 4 


. Reconnect the previously removed and/or disconnected components and connectors. 
. If available, use a TPM-RKE Analyzer tool with the Scan Tool to program the WCM/SKREEM with the tire 
ae sensors ID’s on the vehicle, or perform step 3. 


3. Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the new sensor ID's. 


4, With the scan tool, read TPM DTC(s). 

Are there any DTC(s) present? 
Yes >> Repair not complete, refer to the appropriate symptom. 
No >> Repair is complete. 
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5. WIRE REPAIR 


Ensure every trigger module connector is connected and WCM is connected. 
Turn the ignition on. 


With the scan tool, run the “Trigger Module Test Routine” under “Miscellaneous Functions’ for the “WCM” and follow 
the procedure. 


NOTE: Three trigger modules are located in three of the four wheel wells on the vehicle to provide the 
WCN/SKREEM with the location of the tire pressure sensors on the vehicle. A fourth transponder is not 
necessary in the remaining wheel weil due to the process-of-elimination theory. Once the system knows the 
location of the first three sensors it assumes the location of the fourth tire pressure sensor. The locations 
of the trigger modules can vary for each vehicle. Make sure the vehicle has trigger modules, and that are in 
the right locations. After every repair, the trigger module test routine must be rerun in order to verify the fix. 


Did any of the three Trigger Modules have NO as a result? 
Yes >> Return to the DTC test. 
No >> Repair complete. 
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TIRES/WHEELS - SERVICE INFORMATION 


DIAGNOSIS AND TESTING 
TIRE AND WHEEL VIBRATION 


Tire and wheel imbalance, runout and force variation can cause vehicles to exhibit steering wheel vibration. 


VISUAL INSPECTION 


Visual inspection of the vehicle is recommended prior to road testing or performing any other procedure. Raise the 
vehicle on a suitable hoist. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 
Inspect for the following: 

e Verify correct (OEM) wheel and tire, as well as correct wheel weights. 

® Inspect tires and wheels for damage, mud packing and unusual wear; correct as necessary. 

e Check and adjust tire air pressure fo the pressure listed on the label attached to the driver’s door opening. 


ROAD TEST 


Road test vehicle on a smooth road for a least five miles to warm tires (remove any flat spots). Lightly place hands 
on steering wheel at the 10:00 and 2:00 positions while slowly sweeping up and down from 90 to 110 km/h (55 to 
70 mph) where legal speed limits allow. 
Observe the steering wheel for: 
e Visual Nibble (oscillation: clockwise/counterclockwise, usually due to tire imbalance) 
e Visual Buzziness (high frequency, rapid vibration up and down) 
To rule out vibrations due to brakes or powertrain: 
e Lightly apply brakes at speed; if vibration occurs or is enhanced, vibration is likely due to causes other than 
tire and wheel assemblies. 
e Shift transmission into neutral while vibration is occurring; if vibration is eliminated, vibration is likely due to 
causes other than tire and wheel assemblies. 
For brake vibrations, (Refer to 5 - BRAKES - BASE/HYDRAULIC/MECHANICAL/ROTOR - DIAGNOSIS AND TEST- 
ING). 
For powertrain vibrations, refer to 3 - DIFFERENTIAL & DRIVELINE. 
For tire and wheel assembly vibrations, continue with this diagnosis and testing procedure. 


TIRE AND WHEEL BALANCE 


1. Balance the tire and wheel assemblies as necessary following the wheel balancer manufacturer's instructions 
and using the information listed in Tire And Wheel Balance. (Refer to 22 - TIRES/WHEELS - STANDARD PRO- 
CEDURE) 


2. Road test the vehicle for at least five miles, following the format described in Road Test. 
3. If the vibration persists, continue with this diagnosis and testing procedure. 
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TIRE AND WHEEL RUNOUT/MATCH MOUNTING 


1. Systern Radial Runout. This on-the-vehicle sys- 
tem check will measure the radial runout including 
the hub, wheel and tire. 


a. Raise vehicle so tires clear floor. (Refer to 
LUBRICATION & MAINTENANCE/HOISTING - 
STANDARD PROCEDURE) 


b. Apply masking tape around the circumference 
of the tire in the locations to be measured (1). 
Do not overlap the tape. 


c. Check system runout using Dial Indicator Set, 
Special Tool C-3339A with 25-W wheel, or 
equivalent. Place the end of the indicator 
against each taped area (one at a time) (2) 
and rotate the tire and wheel. System radial 
runout should not exceed 0.76 mm (0.030 inch) 
with no tread “dips” or “steps.” Tread “dips” and @) 
“steps” can be identified by spikes of the dial 
indicator gauge. 

e Tread “dips”; Rapid decrease then increase in dial indicator reading over 101.6 mm (4.0 inch) of tread circum- 
ference. 

« Tread “steps”; Rapid decrease or increase in dial indicator reading over 101.6 mm (4.0 inch) of tread circum- 
ference. 


80ad4e803 


d. If system runout is excessive, re-index the tire and wheel assembly on the hub. Remove assembly from 
vehicle and install it back on the hub two studs over from original mounting position. If re-indexing the tire 
and wheel assembly corrects or reduces system runout, check hub runout and repair as necessary (Refer to 
5 - BRAKES - BASE/HYDRAULIC/MECHANICAL/ROTORS - DIAGNOSIS AND TESTING). 


e. If system runout is still excessive, continue with this diagnosis and testing procedure. 


2. Tire and Wheel Assembly Radial Runout. This radial runout check is performed with the tire and wheel assem- 
bly off the vehicle. 


a. Remove tire and wheel assembly from vehicle and install it on a suitable wheel balancer. 


b. Check system runout using Dial Indicator Set, Special Tool C-3339A with 25-W wheel, or equivalent. Place 
the end of the indicator against each taped 
area (one at a time) and rotate the tire and 
wheel. Radial runout should not exceed 0.76 
mm (0.030 inch) with no tread “dips” or “steps.” 
Tread “dips” and “steps” can be identified by 
spikes of the dial indicator gauge. 


ee ae 
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c. lf runout exceeds limits, mark the original location of the tire on the wheel at the valve stem (1)(4). Also, 
mark the tire and wheel to indicate the original 
high spot (2) of the assembly and record the 
runout measurement. 


d. lf runout exceeds limits, the tire will need to be 
dismounted from the wheel to verify wheel vs. 
tire contribution. Refer to Wheel Runout below. 


&120029d 


3. Lateral Runout. Lateral runout for the vehicle system as well as the tire and wheel assembly should be less 
than 0.76 mm (0.030 inch}. The same procedure and theory described for radial runout can also be applied to 
identify and reduce lateral runout. 


4. Wheel Runout. This runout check is performed as follows: 
a. Dismount the tire from the wheel. 
b. Mount the wheel back on the wheel balancer. 


c. Measure radial runout of the wheel at the tire bead seat (1, 6). Runout should not exceed the specification 
limit listed in the following table. Replace the 
wheel if it exceeds the limit. 


8F200083 
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d. Measure lateral runout of the wheel at the tire bead seat (1, 6). Runout should not exceed the specification 
limit listed in the following table. Replace the 


wheel if it exceeds the limit. 


WHEEL RUNOUT LIMITS 


SATS Whee 


5. Match Mounting. If the wheel runout is within specifications, tire and wheel assembly runout can be improved by 
re-indexing (match mounting) the tire to the wheel as described below. 


a. Remount the tire on the rim 180 degrees from its original location. Ensure the tire bead is properly seated. 


b. Re-measure the total runout. Mark the tire at ; 
the high spot and record the measurement. pee Stee. 


yp 
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If runout is still excessive, perform the following: 


e If the new high spot is within 102 mm (4.0 inch) of the first high spot on the tire, replace the tire. 
e If the new high spot is within 102 mm (4.0 inch) of the first high spot on the wheel, the wheel may be out of 
specification. Refer to Wheel Runout above. 
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e li the new high spot is NOT within 102 mm (4.0 inch) of either high spot, draw an arrow on the tread from new 
high spot toward the original (2). Break down the 
tire and remount it 90 degrees on rim in that 
direction, then re-measure runout. This will nor- 
mally reduce the runout to an acceptable 
amount. 


81200202 


6. Once back together, road test the vehicle for at least five miles, following the format described in Road Test. If 
vibration persists, and all components tested are within specification, the tires may have an excessive radial 
force condition. Radial force variation can only be checked as indicated below. If this equipment is not available, 
consult with the tire manufacturer. 


RADIAL FORCE VARIATION 


Radial Force Variation can be checked using the Hunter GSP 9700 Vibration Control System (Wheel Balancer) or 
equivalent, if available. This type of equipment helps to correct ride disturbances by reducing the radial force vari- 
ation of an assembly through re-indexing of the tire to wheel. 


The equipment manufacturer or DaimlerChrysler Corporation may supply reference values as guidelines. Radial 
force measurements above the reference value may not always result in a ride disturbance, nor do they automat- 
ically mean the assembly components are out of specification. Do not replace components based on radial force 
values alone. Balancing, runout diagnosis, re-indexing, and subjective road testing must be performed as outlined in 
previous sections of this diagnosis and testing procedure. 


Use the Radial Force equipment to identify suspect assemblies and minimize the radial forces. After all suspect 
assemblies are optimized, reinstall the assemblies and road test the vehicle. If a disturbance still exists and all other 
vibration diagnostic procedures have been completed, replace one tire or one wheel at a time, starting with the 
assembly having the highest force variation. Be sure to minimize each new assembly. Road test the vehicle follow- 
ing each replacement. Continue this process until the disturbance is resolved. 


NOTE: When using Radial Force equipment, it is critically important to set proper tire inflation pressure and 
ensure centering of the wheel on the equipment spindle. 


RADIAL FORCE VARIATION REFERENCE VALUES 


MEASUREMENT 17 INCH TIRES 18 INCH TIRES 20 INCH TIRES 
Total Radial Force Less Than 25 Lbs. + 2 Less Than 18 Lbs. + 2 Less Than 23 Lbs. + 2 
Variation (RFV) Lbs. Lbs. Lbs. 

Radial First Harmonic Less Than 12 Lbs. + 2 Less Than 12 Lbs. + 2 Less Than 15 Lbs. + 2 
(R1H) Lbs. Lbs. Lbs. 
Reiiee Second Harmonic Less Than 8 Lbs. + 2 Lbs. | Less Than 8 Lbs. + 2 Lbs. Less Tega nes 
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STANDARD PROCEDURE 
TIRE AND WHEEL BALANCE 


NOTE: Balance equipment must be calibrated and maintained per equipment manufacturer’s specifications. 


Wheel balancing can be accomplished with either on-vehicle or off-vehicle equipment. 


NOTE: If using on-vehicle balancing equipment, on the driving axle, remove the opposite wheel and tire 
assembly. 


It is recommended that a two-plane dynamic balancer be used when a tire and wheel assembly requires balancing. 
A static balancer should only be used when a two-plane balancer is not available. 


Balance wheel and tire assemblies dynamically and statically to less than 0.25 (4) ounce. 


For static balancing, find the location of the heavy 
spot causing the imbalance (1). Counter balance the 
wheel directly opposite the heavy spot. Determine 
weight required to counterbalance the area of imbal- 
ance. Place half of this weight on the Inner rim flange 
and the other half on the outer rim flange (3) at the 
predetermined spots. 


[ 


For dynamic balancing, the balance equipment is 
designed to indicate the location and amount of weight 
to be applied to both the inner and outer rim flanges 


(2). 


u 


The alurninum wheels on this vehicle use a different wheel weight than do the steel wheels. Be sure to use the 
correct wheel weight for the wheel type. 


Always verify the Balance. When using off-vehicle equipment, remount the tire and wheel assembly 180 degrees on 
the balancer spindle and recheck balance. Balance variation from one spot to the other should not be more than 
0.125 (¥%) ounce. If variation is more than 0.125 ounce, balancing equipment could be malfunctioning. 


lf difficult to balance, break down the tire and wheel assembly and check for loose debris inside the tire. Prior to 
disassembly, mark (index) the tire at the valve stem. Use this mark in order to remount the tire in its original ori- 
entation with respect to the wheel. 
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TIRE AND WHEEL MATCH MOUNTING 


Wheels and tires are match mounted at the factory. This means that the high spot of the tire is matched to the low 
spot on the wheel rim. This technique is used to reduce runout in the wheel and tire assembly. The high spot on the 
tire is marked with a paint mark or a bright colored adhesive label on the outboard sidewall. The low spot on the 
wheel is identified with a label on the outside of the rim and a dot or fine in the drop well area of the rim (inside 
where the tire mounts). If the outside label has been removed, the tire will have to be removed to locate the dot or 
line on the inside of the rim. The tire can then be match mounted to the tire. 


information on match mounting the tire to the wheel can be found in Tire and Wheel Runout/Match Mounting, items 
(2) through (5), within Diagnosis And Testing - Tire And Wheel Vibration. (Refer to 22 - TIRES/WHEELS - DIAG- 
NOSIS AND TESTING) 


TIRE AND WHEEL ROTATION 


Tires on the front and rear operate at different loads 
and perform different steering, driving, and braking 
functions. For these reasons they wear at unequal 
rates and tend to develop irregular wear patterns. 
These effects can be reduced by rotating the tires at 
regular intervals. The benefits of tire rotation are: 

e Increase tread life 

® Maintain traction levels 

e A smooth, quiet ride 


The suggested method of tire rotation is shown in 
graphic. Other rotation methods can be used, but they 
will not provide all the tire longevity benefits. 


812003fc 


TIRE AND WHEEL ROTATION - SRT8 


The following information covers recommended tire rotation practices. For Tire And Wheel Removal and Installation 
procedures, (Refer to 22 - TIRES/WHEELS - REMOVAL) (Refer to 22 - TIRES/WHEELS - INSTALLATION) 


THREE-SEASON TIRE EQUIPPED 


Vehicles equipped with Three-Season tires (Goodyear 
F1 Supercar) do not allow for normal tire rotation due 
to different size tires front-to-rear. These tires have a 
non-directional asymmetrical tread patiern allowing the 
tire and wheel assemblies to be switched side-to-side 
on the same axle. 
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ALL-SEASON TIRE EQUIPPED 


Vehicles equipped with All-Season tires (Goodyear 
Eagle RS-A) use the suggested method of tire rotation 
that is shown in the graphic. Other rotation methods 
can be used, but they will not provide all the tire lon- 
gevity benefits. 


8412003{c 


REMOVAL 


TIRE AND WHEEL ASSEMBLY (ALUMINUM WHEEL) 
1. Raise vehicle so tire and wheel assembly clears ground level. 


2. if vehicle is equipped with wheel center caps cov- 
ering wheel nuts, remove cap with appropriate 
removal tool utilizing notch formed into wheel (2) 
near valve stem (1). Use care not to damage wheel 
coating. 


| 
| 
3 | 
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3. Remove five wheel mounting (lug) nuts (3) from 
studs. 


4. Remove tire and wheel assembly (1) from hub. 


871386065 


TIRE AND WHEEL ASSEMBLY (STEEL WHEEL) 


1. Raise and support vehicle so tire and wheel 
assembly clears ground level. 


CAUTION: When removing the wheel cover, do not 
pry the wheel cover from the wheel. This can 
result in damage to the wheel cover. The wheel 
cover is attached using the wheel mounting nuts. 


2. Remove five wheel mounting (lug) nuts (3) from 
studs. 


3. Remove wheel cover (2) using care not to let tire 
and wheel assembly (1) fall off vehicle. 


4. Remove tire and wheel assembly (1) from hub. 


INSTALLATION 
TIRE AND WHEEL ASSEMBLY (ALUMINUM WHEEL) 


WARNING: Installing wheels without good metal-to-metal contact with the mounting surface could cause 
loosening of the wheel mounting (lug) nuts. This could adversely affect the safety and handling of the vehi- 
cle. 


NOTE: Never use oil or grease on studs or wheel mounting (lug) nuts. 
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1. Clean wheel mounting surfaces, removing any 
build-up of corrosion. [t is important to have good 
metai-to-metal contact between wheel and vehicle. 


2. Position tire and wheel assembly (1) on wheel 


mounting studs using hub pilot as guide. Place and 
hold wheel flush up against mounting surface. 


NOTE: Always use the original (OEM) style wheei 
mounting (lug) nuts. Do not use replacement parts 
of lesser quality or substitute design. 


3. Loosely install all five wheel mounting (lug) nuts 
(3). 


4. Lightly snug all wheel mounting nuts, then progres- 
sively tighten them in proper sequence shown. 
Tighten wheel mounting nuts to 150 N-m (110 ft. 
Ibs.). 


5. lf applicable, install wheel center cap (4). 
6, Lower vehicle. 
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TIRE AND WHEEL ASSEMBLY (STEEL WHEEL) 


WARNING: Installing wheels without good metal-to-metal contact with the mounting surface could cause 
loosening of the wheel mounting (lug) nuts. This could adversely affect the safety and handling of the vehi- 
cle. 


NOTE: Never use oil or grease on studs or wheel mounting nuts. 


1. Clean wheel mounting surfaces, removing any cor- 
rosion build-up. It is important to have good metal- 
to-metal contact between wheel and vehicle. 


2. Position tire and wheel assembly (1) on wheel 
mounting studs using hub pilot as guide. Place and 
hold wheel flush up against mounting surface. 


81385065 


NOTE: Wheel mounting nuts must be installed on 
the studs as shown (2) to allow proper installation 
of the wheel cover. 


3. Using valve stem as an index placed at 12 O'clock 
position (1), install and lightly tighten two wheel 
mounting nuts on studs located at 2 O’clock and 10 
O’clock positions as shown (2). 


80a336db 
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4, Place wheel cover (3) on wheel in the following 
fashion: 


a. Align valve notch in wheel cover with valve 
stem on wheel (2). 


b, At same time, align two holes in wheel cover 
having retaining tabs (1) with two installed 
wheel nuts. 


c. Press in on center of wheel cover until wheel 
cover retaining tabs (1) push past and engage 
rear of previously installed wheel mounting 
nuts. This will hold wheel cover in place. 


5. Install and lightly tighten three remaining wheel 
mounting nuts (3) securing wheel cover in place. 


Gi3elZa4 


6. Progressively tighten all five wheel mounting nuts 
in proper sequence. Tighten wheel mounting nuts 
to 150 N-m (110 ft. Ibs.) (Police - 190 N-m (140 ft. 
ibs.)). 


7. Lower vehicle. 


813et27$ 
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SPECIAL TOOLS 
TIRES AND WHEELS 


Dial Indicator C-3339A 


easel 


DaimierChrysier 
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TPM-RKE Analyzer 9936 
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TIRE PRESSURE MONITORING - SERVICE INFORMATION 
DESCRIPTION 


The Tire Pressure Monitoring (TPM) system monitors air pressure in the four road tires (excludes spare). Pressure 
in the spare tire is not monitored. 


4 


There are two tire pressure monitoring systems available, a base system and a premium system. The base system 
does not specify how many tires are low or where they are located. The premium system does so. 


The Base TPM system consists of tire pressure monitoring sensors attached to each road wheel through the valve 
stem mounting hole, a central receiver module (Wireless Ignition Node (WIN)), and an indicator lamp. 


The Premium TPM system consists of tire pressure monitoring sensors attached to each road wheel through the 
valve stem mounting hole, a wireless contro! module (WIN), three wheel sensor transponders located in three of the 
four wheel wells, an electronic display, and an indicator lamp. 


The receiver circuit for the TPM system is integrated into the WIN. For non-remote start vehicles, the antenna is 
internal to the WIN. For factory installed remote start vehicles, the antenna is external to the WIN. The WIN can 
also include the Remote Keyless Entry (RKE) receiver, Remote Start (if equipped) and the Sentry Key Immobilizer 
(SKIM) receiver. All receivers share a number of common components. The WIN decodes the RF signals transmit- 
ted by each of the vehicle's tire pressure sensors. The decoded information is used to determine if “warning” or 
“fault” conditions exist within the TPM system. 


Upon detection of a warning or fault condition, the WIN will send a request to the module that controls the indicator 
lamp (and the text display if equipped with the Premium system) via the vehicle bus system to illuminate or flash the 
indicator lamp. Also, upon detection of a warning or fault condition, the electronic display will send a request to 
sound the “chime”. 


The WIN will store all warning and fault conditions, placard pressure values and low-pressure threshold values 
(lamp ON and OFF) in memory that can be accessed through diagnostic communication. If new sensors are intro- 
duced to the vehicle, the data stored for the sensor being replaced will be deleted. 


The WIN will store all wheel sensor ID’s and locations and faults in memory that can be accessed through diag- 
nostic communication. All other data values transmitted from each active wheel sensor (not the spare tire) shall be 
stored in the WIN memory. 


The WIN automatically learns and stores the sensor IDs while driving “within 10 minutes continuously above 15 mph 
(24 km/h)” after a sensor has been replaced. The learning sequence will initiate when the vehicle has been stopped 
for more than 20 minutes. 


NOTE: A new sensor ID can also be programmed directly into the WCM by using a RKE-TPM Analyzer in 
conjunction with a Scan Tool. Once the new sensor ID has been programmed, the RKE-TPM Analyzer can 
be used to update the TPMS by activating the sensor. 


OPERATION 


BASE TIRE PRESSURE MONITORING 


The tire pressure monitoring system (TPMS) is designed to operate without loss of function for all OEM tire con- 
struction for this vehicle. Sensors, mounted to each road wheel as part of the valve stem, transmit an RF signal 
indicating their individual pressure to a receiver located in the Wireless Ignition Node (WIN). These transmissions 
occur approximately once every minute at speeds over 15 mph (24 km/h). For more information on sensors, (Refer 
to 22 - TIRES/WHEELS/TIRE PRESSURE MONITORING/SENSOR - OPERATION). 


If the TPM system detects that the tire pressure in any road tire is going low, beyond the Low Pressure (lamp) ON 
threshold (see placard table below), the TPM system will continuously illuminate an indicator lamp. If a system fault 
is detected, the indicator lamp will flash on/off for 75 seconds, then remain on solid. 


If the WIN detects a warming or fault condition at ignition key “ON” it will wait ten seconds +/- 10 % before sending 
the first request to illuminate the indicator lamp. This will assure that the display module has concluded its bulb 
check period. The display module will request a chime once per ignition cycle for each “warning” or “fault” condition 
detected. A “warning” or “fault” condition will remain enabled until the problem causing the condition is corrected and 
removed/reset. 
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The WIN shall continuously monitor for the receipt of tire pressure RF message transmissions from the wheel sen- 
sors during both the ignition key “ON” and key “OFF” cycles. The wheel sensor ID’s and the location of each sensor 
(e.g. Tire 1, Tire 2 etc.) are learned by the WIN from the Front Control! Module (FCM) configuration during the initial 
Manufacturing Plant Process, or during a service procedure, as required. 


The TPM System will continue to warn the driver of low tire pressure as long as the condition exists, and will not 
turn off the indicator lamp until the tire pressure is at or above the Low Pressure (lamp) OFF threshold (see placard 
table below). The system will automatically update and the TPM indicator lamp will extinguish once the updated tire 
pressures have been received. 


Tire pressure will vary with temperature by about 1 psi (6.9 kPa) for every 12°F (6.5°C). This means that when the 
outside temperature decreases, the tire pressure will decrease. Tire pressure should always be set based on cold 
inflation tire pressure (placard pressure). This is defined as the tire pressure after a vehicle has not been driven for 
more than 3 hours (and in outside ambient temperature). The tire pressure will also increase as the vehicle is 
driven; this is normal and there should be no adjustment for this increased pressure. For a system fault, the system 
will return to normal once the WIN receives a valid transmission from that sensor location. 


PREMIUM TIRE PRESSURE MONITORING 


The operation and lamp/chime strategy of the Base Tire Pressure Monitoring System (TPMS) also applies to the 
Premium TPMS, but the premium TPMS can display text messages and a tire pressure graphic display on the infor- 
mation cluster. if a low pressure condition is detected, in addition to a chime and indicator lamp turning ON, a 
graphic display of the pressure value(s) with the low tire(s) flashing will appear in the Electronic Vehicle Information 
Center (EVIC). Once pressure in the suspect tire(s) raises above the Low Pressure (lamp) OFF Threshold (see 
placard table below), the lamp will go out once the WIN receives a valid transmission from the sensor. If a system 
fault is detected, in addition to a chime and a indicator lamp flashing, a “Check TPM System” text message will be 
displayed in the instrument cluster, and the tire pressure graphic display will have "- -“ in place of the pressure 
value. After the flash sequence, the TPM indicator lamp will remain illuminated. The system will return to normal 
once the WIN receives a valid transmission from that sensor location. 


The Premium TPMS determines the location of the tire pressure sensors by using transponders located in three of 
the four wheel wells on the vehicle. A fourth transponder is not necessary in the remaining wheel well due to the 
process of elimination theory. Once the system knows the location of the first three sensors, it assumes the location 
of the fourth tire pressure sensor, and updates the graphic display when necessary. For more information, (Refer to 
22 - TIRES/WHEELS/TIRE PRESSURE MONITORING/TRANSPONDER - OPERATION). 


For both the Premium and Base TPM, the recommended "Placard Pressure”, "Low-pressure Threshold” (Low Pres- 
sure ON) and “Hysteresis Pressure” values for the tires installed on the vehicle, are learned by the WIN from the 
Front Control Module (FCM) configuration during the initial Manufacturing Plant Process, or during a service proce- 
dure, as required. The WIN upon learning the placard pressure via the bus (through a matrix within the WIN soft- 
ware) applies the appropriate “Low Pressure Threshold” and "Hysteresis Pressure” values. 


To determine the pressure thresholds for a vehicle, refer to the Tire Inflation Pressure (Placard) Label, and then 
apply the placard pressure to the following table. The Low Pressure OFF Threshold is defined as the Low Pressure 
ON Threshold plus the Hysteresis Pressure value. 


For further information, refer to the Owners Manual or the Appropriate Diagnostic Information. 
TPM THRESHOLD PRESSURES 


NOTE: To determine the pressure thresholds for a vehicle, refer to the Tire Inflation Pressure (Placard) Label 
found on the Driver’s B-Pillar, then apply the placard pressure to the following table. 


Placard Pressure (Cold) (PSI) 
22 
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Low Pressure OFF Threshold 
(PSI 
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Low Pressure ON Threshold (PSI) 
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Low Pressure ON Threshold (PSI) Low Pressure OFF Threshold 
(PSI 


Placard Pressure (Cold) (PSI) 
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DIAGNOSIS AND TESTING 
TIRE PRESSURE MONITORING 


When diagnosing a tire pressure issue, first check the Tire Pressure Monitoring (TPM) indicator lamp in the instru- 
ment cluster during ignition key ON. From the OFF position, turn the key to ON and check the TPM indicator lamp 
to observe one of the following: 
e lf after 10 seconds the indicator lamp is illuminating continuously (not flashing), proceed to LOW PRESSURE 
below. 
e If after 10 seconds the indicator lamp flashes on/off for 75 seconds, then remains on solid, there is a system 
fault detected. Proceed to SYSTEM FAULT below. 


LOW PRESSURE 


NOTE: Tire pressure may increase from 2 to 6 psi (14 to 41 kPa) during normal driving conditions. Do NOT 
reduce this normal pressure build up. 
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NOTE: Tire pressure will vary with temperature by about 1 psi (6.9 kPa) for every 12°F (6.5°C). This means 
that when the outside temperature decreases, the tire pressure will also decrease. Tire pressure should 
always be set based on cold inflation tire pressure. For details, (Refer to 22 - TIRES/WHEELS/TIRES - STAN- 
DARD PROCEDURE}. 


Check air pressure as necessary in all tires using a known accurate air gauge and adjust to the specification listed 
on the Tire inflation Pressure Label (Placard) provided with the vehicle (usually applied to the driver side B-pillar). 
After adjusting air pressure in a tire on the vehicle, allow approximately two minutes for the message or indicator 
lamp to go out. 

If air pressure in any tire is low, inspect all the tires for leaks. A water “dunk tank” or other water test may be used 
to check for a leak around the sensor as long as any water at the valve core is removed once the procedure is 
completed. The water can be easily expelled from the core area by pushing in on the core for several seconds, 
allowing escaping air to drive out any moisture. Reinflate the tire as necessary. Always make sure the original (spe- 
cial) valve stem cap is securely installed to keep moisture out of the sensor. 


if the indicator lamp is still ON continuously, refer to the appropriate diagnostic information. 


SYSTEM FAULT 


If a system fault is detected, a chime will sound, and the TPM indicator (telltale) lamp will flash for 75 seconds, then 
remain on solid. For vehicles with the Premium TPM Systems, a “CHECK TPM SYSTEM” message will appear in 
the Electronic Vehicle Information Center (EVIC), followed by a graphic display. A system fault can occur by many 
scenarios, including the following: 

e Signal interference due to electronic devices or driving next to facilities emitting the same Radio Frequencies 

as the TPM sensors. 

« Installing some form of aftermarket window tinting that affects radio wave signals. 

® Accumulation of snow or ice around the wheels or wheel housings. 

e Using tire chains on the vehicle. 

e Using wheels not equipped with TPM sensors. 


Refer to the appropriate diagnostic information. 
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SENSOR-TPM 
DESCRIPTION 


On vehicles equipped with Tire Pressure Monitoring 
(TPM), one tire pressure sensor (6) is mounted to 
each wheel (5) in place of the traditional tire valve 
stem. Each sensor has an internal battery that lasts 
up to 10 years. The battery is not serviceable. At the 
time of battery failure, the sensor must be replaced. 


The TPM system operates on a 433 MHz radio fre- 
quency. The 433 MHz sensors can be easily identified 
by either a solid white oval insignia (3) on the body 1 
OF... 


8149b7d6 


LX $_$____________________. TIRES/WHEELS - SERVICE INFORMATION 22 - 67 


... a solid white oval insignia (3) with 433 printed in the 
center. The sensors are identical except for the oval 
insignia. The 483 MHz sensors can either have a 
black or grey sensor body. 


817Se8e4 


CAUTION: Although 315 MHz and 433 MHz sensors are identical in size and shape, they are not inter- 
changeable. Always make sure the correct sensor is being used. 


NOTE: Sensors may be identified by valve stem cap color. From the factory, 315 MHz sensors have a gray 
valve stem cap while 433 MHz sensors have a black valve stem cap. Otherwise, once mounted inside a tire 
and wheel assembly you are not able to visually tell the difference between a 315 MHz and 433 MHz sensor. 
At that point, the TPM-RKE Analyzer, Special Tool 9936, with the Scan Tool may be used to identify the 
sensor frequency or the tire can be dismounted allowing visual inspection of the sensor body. A 315 MHz 
sensor can be visually identified by a white outline oval (black center) insignia on the sensor body. 


The TPM sensors are designed for original style factory wheels. It is not recommended to install a tire pressure 
sensor in an aftermarket wheel (This could cause sealing and system performance issues). Do not attempt to 
install a tire pressure sensor in an aftermarket wheel. If aftermarket wheels are installed and do not contain 
tire pressure sensors, the system will not function properly and the driver will be continuously notified of a 
system malfunction. 
The serviceable components of the tire pressure sen- eeernceee set Mina tS eR A ae 
sor are: 

e Sensor-To-Wheel Seal (2) and Metal Washer (1) 

e Valve Stern Cap (4) 

e Valve Stem Core 

e Valve Stem Nut (with pressed-in washer) (3) 


NOTE: Any time a sensor is installed on a wheel, a 
new Sensor-To-Wheel Seal (2), Metal Washer (1) 
and Vaive Stem Nut (3) must be installed to ensure 
air tight sealing. A service kit is available. 


| 


B14904ac : 
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The valve stem caps and cores are specifically designed for the tire pressure monitoring sensors. Although similar 
to standard valve stem caps and cores, they are different. The valve stem cap has a special seal inside to keep 
moisture and corrosion out. The valve stem core has a special nickel coating to protect from corrosion. 
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OPERATION 


The battery operated tire pressure sensor is both a transmitter and a receiver. The TPM sensor can be forced to 
transmit by using a special tool such as a TPM-RKE Analyzer, or from a transponder (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING/TRANSPONDER - OPERATION). The TPM-RKE Analyzer has the abil- 
ity to change the sensor’s operating mode to PARK MODE and to help diagnose a faulty TPM sensor. Using a 
TPM-RKE Analyzer can take up to a minute to force a transmission from a sensor. 


The TPM sensor can be in one of the following operating modes: 

e SLEEP MODE ~ A new TPM sensor will be in this mode. If placed on the vehicle as a road tire, the TPM 
sensor will transmit once every 20 seconds when the vehicle is driven at speeds over 15 mph (24 km/h). If the 
vehicle is not moving, the sensor will only transmit on a pressure change greater then 1 psi (6.9 KPA). Driving 
the vehicle continuously at speeds over 15 mph (24 km/h) for more then 4 minutes will change the sensor 
state into 30 BLOCK MODE. The TPM sensor will not return to SLEEP MODE. Now, if the vehicle has been 
stopped for 20 minutes, the TPM sensor state will change to PARK MODE. 

e PARK MODE -— This is the correct operating mode when the vehicle is not moving. The sensor will transmit 
once every 13 hours to update the Wireless Ignition Node (WIN), or will transmit on a 1 psi (6.9 kPa) delta 
change. The sensors will internally take a measurement of the tire pressure every minute to determine a 
change in tire pressure. 

® 30 BLOCK MODE - if the vehicle has been stopped for more then 20 minutes, or if the sensor’s operating 
mode was forced to PARK MODE using a TPM-RKE Analyzer, the sensor’s operating mode will transition from 
PARK MODE to 30 BLOCK MODE once the vehicle is driven over 15 mph (24 km/h). In this mode, the sensor 
will transmit once every 15 seconds when the vehicle is driven at speeds over 15 mph (24 km/h) for the first 
30 transmissions. After about 10 minutes of continuous driving above 15 mph (24 km/h), the sensor’s mode 
will change to DRIVE MODE. 

e DRIVE MODE -— In this mode, the sensor will transmit once every minute when the vehicle is driven at speeds 
over 15 mph (24 km/h). Anytime the vehicle speed drops below 15 mph (24 km/h), the sensor mode will still 
be in Drive Mode, but will not transmit until the vehicle reaches speeds over 15 mph (24 km/h) once again. If 
the vehicle has been stationary for more then 20 minutes, the sensor state will transition to Park Mode. 


Each sensor's (transmitter) broadcast is uniquely coded so that the Wireless Ignition Node (WIN) can monitor the 
state of each of the sensors on the four rotating road wheels. The WIN can automatically learn and store the sen- 
sor’s ID while driving “within 10 minutes continuously above 15 mph (24 km/h)” after a sensor has been replaced. 
The vehicle must be stationary for more then 20 minutes in order to initiate the learning sequence. The WIN can 
also learn the sensors ID using the TPM-RKE Analyzer, Special Tool 9936, with the Scan Tool following the pro- 
cedure listed in the appropriate diagnostic information. 


CAUTION 


CAUTION: The Tire Pressure Monitoring (TPM) system has been optimized for the original equipment tires 
and wheels. TPM system pressures have been established for the tire size equipped on the vehicle. Unde- 
sirable system operation or sensor damage may result when using replacement equipment that is not of the 
same size, type, or style. Aftermarket wheels can cause sensor damage. Do not use aftermarket tire seal- 
ants or balance beads if your vehicle is equipped with TPM, as damage to the sensors may result. 


CAUTION: Do not attempt to install a tire pressure sensor in an aftermarket wheel. Use tire pressure sen- 
sors in original style factory wheels only. if aftermarket wheels are installed, and therefore do not contain 
tire pressure sensors, the system will not function properly and the driver will be continuously notified of a 
system malfunction. 


CAUTION: After inspecting or adjusting the tire pressure always reinstall the valve stem cap. This will pre- 
vent moisture and dirt from entering the valve stem, which could damage the Tire Pressure Sensor. 


CAUTION: Tire pressure sensor valve stem caps and cores are specially designed for the sensors. Due to 
risk of corrosion, do not use a standard valve stem cap or core in a tire pressure sensor in place of the 
original equipment style sensor cap and core. 
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CAUTION: Any time a sensor is to be installed in a wheel, it is necessary to install a new sensor-to-wheel 
seal, metal washer and valve stem nut, to ensure air tight sealing. 


CAUTION: When installing the valve core, be sure to tighten the core to specifications (Refer to 22 - TIRES/ 
WHEELS/WHEELS - SPECIFICATIONS). Overtightening by a little as three or four inch pounds can damage 
the sensor. 


REMOVAL 
1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 


2. Remove wheel mounting nuts (3), then tire and _ 
wheel assembly (1). (Refer to 22 - TIRESAWHEELS 
- REMOVAL) 


81386065 


CAUTION: The cap used on this valve stem contains an O-ring seal to prevent contamination and moisture 
from entering the valve stem. Retain this valve stem cap for reuse. Do not substitute a regular valve stem 
cap in its place. 


CAUTION: The valve stem used on this vehicle is made of aluminum and the core is nickel plated brass. 
The original valve stem core must be reinstalled and not substituted with a valve stem core made of a dif- 
ferent material. This is required to prevent corrosion in the valve stem caused by the different metals. 
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3. Dismount tire from wheel following tire changer 
manufacturers instructions while paying special 
attention to the following to avoid damaging the 
pressure sensor: 


a. When breaking the tire bead loose from the 
wheel rim, avoid using the Bead Breaker in the 
area of the sensor. That includes both front 
and rear beads of the tire. 


b. When preparing to dismount the tire from the 
wheel, carefully insert the mounting/dismount- 
ing tool at the valve stem + 10°, then proceed 
to dismount the tire from the wheel. Use this 
process on both the upper and lower tire 
beads. 


B0cbI339 


4, Remove sensor nut (3) retaining sensor to wheel. 
While removing nut, hold pressure against rear of 
metal valve stem to keep valve stem from pushing 
rearward, damaging antenna strap. 


5. Remove sensor (1) from wheel (2). 


| 
| 
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Bidat2bd | 


Lx 


INSTALLATION 


NOTE: Before reinstalling an existing tire pressure 
sensor, replace seal (2) and metal washer (1) at 
base of sensor valve stem (6) to ensure proper 
sealing. 


1. Wipe area clean around sensor/valve stem mount- 
ing hole in wheel (5). Make sure surface of wheel 
is not damaged. 


CAUTION: To avoid damaging sensor antenna 
strap (1), hold pressure against rear of metal valve 
stem (2) while sensor is inserted through wheel 
mounting hole and nut is installed. 
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2. Insert sensor (1) through wheel (2) as shown keep- 
ing pressure against rear of metal vaive stem (See 
Arrow). Potted side of sensor is to be positioned 
toward wheel. Do not attempt to mount sensor oth- 
erwise, damage may occur. 


3. Install sensor nut (with pressed-in washer) (3) by 
hand. 


NOTE: Before tightening sensor nut, push down- 
ward on sensor housing (2) in an attempt to make 
it flush with interior contour of wheel (1). 


4. While holding sensor in position, tighten sensor nut 
to 8 N-m (71 in. Ibs.). 


CAUTION: Over-torquing the sensor nut by as little 
as 12 N-m (106 in. Ibs.) may result in sensor sep- 
aration from the valve stem. Under this condition, 
the sensor may still function. However, the condi- 
tion should be corrected immediately. 


| 8149p521 


5. Mount tire on wheel following tire changer manufacturers instructions, paying special attention to the following to 
avoid damaging tire pressure sensor: 


> 4 


Rotating Wheel Tire Changers - Once the 


wheel is mounted to the changer, position the 
sensor valve stem (2) approximately 210° from 
the head of the changer (located at 1) in a 
clockwise direction before rotating the wheel 
(also in a clockwise direction) to mount the tire. 
Use this procedure on both the upper and 
lower tire beads. 


. Rotating Tool Tire Changers - Position the 


wheel on the changer so that the sensor valve 
stem (1) is located approximately 210° clock- 
wise from the installation end of the mounting/ 
dismounting tool (2) once the tool is mounted 
for tire installation. Make sure the sensor is 
clear of the lower bead breaker area (3) to 
avoid damaging the sensor when the breaker 
rises. Rotate the tool (2) in a counterclockwise 
direction to mount the tire. Use this procedure 
on both the upper and lower tire beads. 
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6. Adjust air pressure to that listed on Tire Inflation 
Pressure Label (Placard) provided with vehicle 
(usually applied to driver’s side B-pillar). Make sure 
original style valve stem cap is securely installed 
to keep moisture out of sensor. 


7. Install tire and wheel assembly (1) on vehicle 
(Refer to 22 - TIRES/WHEELS - INSTALLATION). 
Tighten wheel mounting nuts (3) to 150 N-m (110 
ft. Ibs.) (Police - 190 N-m (140 ft. Ibs.)). 

8. Lower vehicle. 


9. Perform one of the following to make the system 
learn the new sensor ID. 


a. Use the TPM-RKE Analyzer, Special Tool 9936, 
with the Scan Tool to program the WCM/ 
SKREEM with the tire pressure sensor ID. This 
is part of the TPM Diagnostic Verification Test. 
(Refer to 22 - TIRESAWHEELS/TIRE PRES- 
SURE MONITORING - STANDARD PROCE- 
DURE) 


b. Once the vehicle has remained stationary for more than 20 minutes, drive vehicle for a minimum of 10 min- 
utes while maintaining a continuous speed above 15 mph (24 km/h). During this time, the system will learn 
the new sensor [D. This is part of the TPM Diagnostic Verification Test. (Refer to 22 - TIRES(AWHEELS/TIRE 
PRESSURE MONITORING - STANDARD PROCEDURE) 


81386065 | 


NOTE: If a sensor cannot be trained, refer to appropriate diagnostic information. 
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TRANSPONDER-TPM 
DESCRIPTION 


A transponder, sometimes referred to as a trigger module, is located in three of the four wheel wells (behind the 
wheelhouse splash shields) of a vehicle equipped with Premium TPM. These transponders are used to provide the 
Wireless ignition Node (WIN) with the location of the tire pressure sensors on the vehicle. A fourth transponder is 
not necessary in the remaining whee! well due to the process-of-elimination theory. Once the system knows the 
location of the first three sensors it assumes the location of the fourth tire pressure sensor. On this vehicle, there is 
no transponder in the left rear location. 


OPERATION 


On vehicles equipped with the premium TPM system, the Wireless Ignition Node (WIN) uses transponders (trigger 
modules} located in three of the four wheel wells on the vehicle to provide it with the location of the tire pressure 
sensors on the vehicle. Like the base system, the WIN receives RF signals from ail four rotating wheel speed sen- 
sors. When the WIN needs to know which sensor is located at a particular location on the vehicle, it directs the 
transponder at that location to send out a low frequency signal to excite the nearby sensor. The WIN then receives 
that excited signal and knows where that sensor is located. This auto-locating process only happens in the first 10 
minutes of any WIN cycle while traveling at speeds above 20 mph (32 km/h) (The auto-locating process will start 
again only if the vehicle has been shut off for approximately 20 minutes or longer). Once the WIN has performed 
this to the three locations that have transponders, it uses the process-of-elimination theory to know that the fourth 
sensor ID signal is coming from. 


REMOVAL 


FRONT 

1. Remove wheelhouse splash shield at transponder requiring service. (Refer to 23 - BODY/EXTERIOR/F WHEEL- 
HOUSE SPLASH SHIELD - REMOVAL) 

2. Disconnect wiring harness connector (1) at tran- 
sponder (2). 

3. Remove mounting screws (3), then remove tran- 
sponder (2) from front fascia (4). 


§14001638 | 


REAR 


1. Remove wheelhouse splash shield at transponder requiring service. (Refer to 23 - BODY/EXTERIOR/REAR 
WHEELHOUSE SPLASH SHIELD - REMOVAL) 
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2. Disconnect wiring harness connector (3) at tran- 
sponder (2). 

3. Remove mounting nuts (1), then remove transpon- 
der (2) from body seam flange (4). 


8147a180 


INSTALLATION 
FRONT 


1. Position transponder (2) against front fascia (4) and 
install mounting screw (3). 


2. Connect wiring harness connector (1) at transpon- 
der (2). 

3. Install wheelhouse splash shield and all compo- 
nents removed to access it. (Refer to 23 - BODY/ 
EXTERIOR/F WHEELHOUSE SPLASH SHIELD - 
INSTALLATION) 

4, Perform TPM Diagnostic Verification Test. (Refer to 
22 - TIRES/WHEELS/TIRE PRESSURE MONI- 
TORING - DIAGNOSIS AND TESTING) 


814001 .| 
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REAR 


1: 


2. 


Position transponder (2) on body seam flange (4) 
and install mounting nuts (1). 

Connect wiring harness connector (3) at transpon- 
der (2). 


. Install wheelhouse splash shield and all compo- 


nents removed to access it. (Refer to 23 - BODY/ 
EXTERIOR/REAR WHEELHOUSE SPLASH 
SHIELD - INSTALLATION) 


. Perform TPM Diagnostic Verification Test. (Refer to 


22 - TIRES/WHEELS/TIRE PRESSURE MONI- 
TORING - DIAGNOSIS AND TESTING) 
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DESCRIPTION 
TIRE 


Tires are designed and engineered for each specific vehicle. They provide the best overall performance for normal 
operation. The ride and handling characteristics match the vehicle’s requirements. With proper care they will give 
excellent reliability, traction, skid resistance, and tread life. 
Driving habits have more effect on tire life than any other factor. Careful drivers will obtain, in most cases, much 
greater mileage than Severe use or careless drivers. A few of the driving habits which will shorten the life of any tire 
are: 

e Rapid acceleration 

« Severe application of brakes 

e High-speed driving 

« Taking turns at excessive speeds 

® Striking curbs and other obstacles 

* Operating vehicle with over or under inflated tire pressures 


Radial ply tires are more prone to irregular tread wear. It is important to follow the tire rotation interval shown in the 
section on Tire Rotation. This will help to achieve a greater tread-life potential. 


TIRE IDENTIFICATION 


Tire type, size, load index and speed rating are encoded in the letters and numbers imprinted on the side wall of the 
tire. Refer to the Tire Identification chart to decipher the code. For example purposes, the tire size P225/60 R 16 97 
T is used in the chart. An All Season type tire will also have either M+ S, M&S or M- S (indicating mud and snow 
traction) imprinted on the side wail. An Extra or Light Load marking “XL” or “LL” may also be listed on the sidewall. 
The absence of an “XL” or “LL” marking infers a standard load tire. 


TIRE IDENTIFICATION 


TIRE TYPE (Not present on all tires) P - Passenger 


T - Temporary 


C - Commercial 
LT - Light Truck 


SECTIONAL WIDTH SHOWN IN MILLIMETERS 
ASPECT RATIO SECTIONAL HEIGHT = SECTIONAL WIDTH * 


CONSTRUCTION TYPE R - RADIAL 
B - BIAS BELTED 
D - DIAGONAL (BIAS) 


WHEEL DIAMETER SHOWN IN INCHES 
LOAD INDEX 


Lx 
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* NOTE: * Height (2) + Width (1) = Aspect Ratio. 


“ NOTE: ** Consult the tire manufacturer regard- 
ing any questions on tire specifications or 
capabilities. 


80de9200 


TIRE CHAINS 


Refer to the owners manual supplied with the vehicle to determine whether the use of tire chains is permitted on 
this vehicle. 


TIRE - SRT8 


There are two different tire (1) types available for the 
this vehicle. A standard Three-Season tire and an 
optional All-Season tire. The three-season tire is the 
Goodyear Eagle F1 Supercar. The All-Season tire is 
the Goodyear RS-A. Both tires have a non-directional 
asymmetrical tread pattern. 


The three-season tire size differs front-to-rear on the 
vehicle. Because of this size difference, normal tire 
rotation is not applicable. The All-Season tire and 
wheel combination may be rotated. (Refer to 22 - 
TIRES/WHEELS - STANDARD PROCEDURE). 


815b31 af 


For tire specifications, (Refer to 22 - TIRESAWHEELS/TIRES - SPECIFICATIONS) 


There is no spare tire available with this vehicle. It is equipped with the TIREFIT tire repair kit to be used to repair 
small punctures in the tire as necessary. For additional information, refer to the Owners Manual. 


REPLACEMENT TIRES 


WARNING: Failure to equip the vehicle with tires having adequate speed capability can result in sudden tire 
failure. 
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WARNING: In order to maintain the speed capability of the vehicle, replacement tires must have speed rat- 
ings equal to or higher than those fitted to the vehicie as original equipment. if tires with lower speed rat- 
ings are fitted, the vehicle’s handling may be affected and the speed capability of the vehicle may be 
lowered to the maximum speed capability of the replacement tires. To avoid an accident resulting in severe 
or fatal injury, consult the tire manufacturer in regards to maximum speed ratings. 


it is recommended that tires equivalent to the original equipment tires be used when replacement is needed. 
Failure fo use equivalent replacement tires may adversely affect the safety and handling of the vehicle. 
The original equipment tires provide a proper combination of many characteristics such as: 

« Ride 

« Noise 

® Handling 

e Durability 

e Tread life 

® Traction 

* Rolling resistance 

e Speed capability 
The use of tires smaller than the minimum tire size approved for the vehicle can result in tire overloading and fail- 
ure. 
Use tires that have the approved load rating for the vehicle and never overload them. Failure to equip the vehicle 
with tires having adequate speed capability can result in sudden tire failure and loss of vehicle control. 


The use of oversize tires may cause interference with vehicle components. Under extremes of suspension and 
steering travel, interference with vehicle components may cause tire damage. 


SPARE TIRE 


A compact (temporary) spare tire and wheel assembly is standard equipment on most models of this vehicle. A 
full-size spare is not available on most models. 


SRT vehicles and select Export vehicles are equipped with the TIREFIT tire repair kit as standard equipment in 
place of a spare tire. It is to be used to repair small punctures in the tire as necessary. A compact spare tire is 
optional on select Export Vehicles. For additional information, refer to the Owners Manual. 


A full-size spare is used on fleet vehicles equipped with the Police Package. This tire and wheel assembly is iden- 
tical to the heavy duty steel wheels and tires mounted on the vehicle. It mounts to a special full-size spare mounting 
bracket located in the luggage compartment. 


The spare tire and wheel diameters and wheel offsets match those of the road wheels on the vehicle. 


The compact (temporary) spare tire is designed for emergency use only. The original tire should be repaired or 
replaced at the first opportunity, then reinstalled. Do not exceed speeds of 80 km/h (50 mph) when using the com- 
pact (temporary) spare tire and wheel assembly. Refer to the Owner’s Manual for complete details. 


DIAGNOSIS AND TESTING 
TIRE NOISE 


Unusual tire noise can be associated with tire and wheel vibration or irregular tire wear. For vibration issues, (Refer 
to 22 - TIRES/WHEELS - DIAGNOSIS AND TESTING). For irregular tire wear issues, (Refer to 22 - TIRES/ 
WHEELS/TIRES - DIAGNOSIS AND TESTING). 

TIRE/VEHICLE LEAD 


(Refer to 2 - SUSPENSION/WHEEL ALIGNMENT - DIAGNOSIS AND TESTING) 
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TIRE WEAR PATTERNS 
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Under infiation will cause wear on the shoulders of tire. Over inflation will cause wear at the center of tire. 


Excessive camber causes the tire to run at an angle to the road. One side of tread is then worn more than the 
other. 


Excessive toe-in or toe-out causes wear on the tread edges and a feathered effect across the tread. 


TREAD WEAR INDICATORS 


Tread wear indicators are molded into the bottom of pec ~ —_~ 
the tread grooves. When tread depth is 1.6 mm (1/16 
in.), the tread wear indicators will appear as a 13 mm 
(1/2 in.) band (3). i 


Tire replacement is necessary when indicators appear 
in two or more grooves or if localized balding occurs. 


STANDARD PROCEDURE 
TIRE INFLATION PRESSURES 


The specified tire pressures have been chosen to provide safe operation, vehicle stability, and a smooth ride. The 
proper tire pressure specification can be found on the Tire And Loading Information Label provided with the vehicle 
(usually on the driver's door opening or B-pillar). 

A quality air pressure gauge is recommended to check tire air pressure. Tire pressure should be checked cold once 
per month. Check tire pressure more frequently when the weather temperature varies widely. Tire pressure will 
decrease when the outdoor temperature drops. After checking the air pressure, replace valve cap finger tight. 


inflation pressures specified on the Tire Inflation Pressure Label are always the cold inflation pressure of the tire. 
Cold inflation pressure is obtained after the vehicle has not been operated for at least 3 hours, or the vehicle is 
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driven less than one mile after being inoperative for 3 hours. Tire inflation pressures may increase from 2 to 6 
pounds per square inch (psi) during operation. Do not reduce this normal pressure buildup. 
improper inflation can cause: 

e Uneven wear patterns 

e Reduced tread life 

e Reduced fuel economy 

e Unsatisfactory ride 

e The vehicle to drift. 


WARNING: Over or under inflated tires can affect vehicle handling. The tire can fail suddenly, resulting in 
loss of vehicle control. 


Under inflation causes rapid shoulder wear, tire flex- 
ing, and can result in tire failure (1). 


Over inflation causes rapid center wear and loss of 
the tire’s ability to cushion shocks (1). 


TIRE PRESSURE FOR HIGH SPEED OPERATION 


Refer to the vehicle’s Owners Manual Package. 
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TIRE LEAK REPAIRING 


For proper repairing, a radial tire must be removed 
from the wheel. Repairs should only be made if the 
defect, or puncture, is in the tread area (1). The tire 
should be replaced if the puncture is located in the 
sidewall. 


Deflate tire completely before attempting to dismount 
the tire frorn the wheel. Use a lubricant such as a 
mild soap solution when dismounting or mounting 
tire. Use tools free of burrs or sharp edges which 
could damage the tire or wheel rim. 


Before mounting tire on wheel, make sure all rust is 
removed from the rim bead and repaint if necessary. 


Install wheel on vehicle, and progressively tighten the 
5 wheel nuts to a torque of 150 N-m (110 ff. Ibs.) 
(Police - 190 N-m (140 ft. Ibs.)). 


Lu” Btffides 


CLEANING 
TIRE CLEANING 


Before delivery of a vehicle, remove the protective coating on the tires with white sidewalls or raised white letters. 
To remove the protective coating, apply warm water and let it soak for a few minutes. Afterwards, scrub the coating 
away with a soft bristle brush. Steam cleaning may also be used to remove the coating. 


CAUTION: DO NOT use gasoline, mineral oil, oil-based solvent or a wire brush for cleaning. 


SPECIFICATIONS 


TIRE - SRT8 
THREE-SEASON TIRE 


SPECIFICATION 


ALL-SEASON TIRE 
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DESCRIPTION 
WHEEL 


All vehicles use either steel or cast aluminum drop 
center wheels. The original equipment wheels are 
designed for proper operation at all loads up to the 
specified maximum vehicle capacity. 


Every wheel has raised sections between the rim 
flanges (1) and drop well (3) called safety humps (2). 
in case of air loss, these raised sections help hold the 
tire in position on the wheel until the vehicle can be 
brought to a safe stop. When being installed on the 
wheel, initial inflation of the tire forces the tire bead 
over these raised sections into place. 

The wheels used on All-Wheel-Drive (AWD) vehicles 
have a shallower dish (larger offset) than Rear-Wheel- 
Drive (RWD) wheels to accommodate the AWD sus- 
pension geometry and half shaft package, while 
maintaining the same track as RWD vehicles. 

The wheel studs and nuts are designed for specific wheel applications and must be replaced with equivalent parts. 
Do not use replacement parts of lesser quality or of a substitute design. All aluminum and steel wheels have wheel 
stud nuts with an enlarged nose. This enlarged nose is necessary to ensure proper retention of the wheels. 


WHEEL - SRT8 
Each SRT8 model has a unique wheel. 
This is the Chrysler 300 SRT8 wheel (2). 


| 
{ 
| 
i 
| 
| 
| 
| 
+4 


61SbStat | 


a nnneeenn TIRES/WHEELS - SERVICE INFORMATION 22 - 85 


This is the Dodge Charger SRT8 wheel (2). 


8179d68a 


This is the Dodge Magnum SRT8 wheel (2). 


81652016 


Although different in appearance, all SRT8 wheels have the same basic specifications. (Refer to 22 - TIRES/ 
WHEELS/WHEELS - SPECIFICATIONS) 


DIAGNOSIS AND TESTING 
WHEEL INSPECTION 


Inspect wheels for: 
e Excessive runout 
e Dents, cracks or irregular bends 
e Damaged wheel stud (lug) holes 
e Air Leaks 


NOTE: Do not attempt to repair a wheel by hammering, heating or welding. 


if a wheel is damaged, an original equipment replacement wheel should be used. When obtaining replacement 
wheeis, they should be equivalent in load carrying capacity. The diameter, width, offset, pilot hole and bolt circle of 
the wheel should be the same as the original wheel. 
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WARNING: Failure to use equivalent replacement wheels may adversely affect the safety and handling of 
the vehicle. 


WARNING: Replacement with used wheels is not recommended. The service history of the wheel may have 
included severe treatment or very high mileage. The rim could fail without warning. 


WARNING: DaimlerChrysler Corporation does not recommend that customers use “reconditioned” wheels 
(wheels that have been damaged and repaired) because they can result in a sudden catastrophic wheel fail- 
ure which could cause loss of control and result in injury or death. For clarification: 

e Cosmetic refinishing for the purpose of repairing a superficial flaw is an acceptable procedure providing 
it is limited to paint or clear coat only, the wheel is not modified in any way, and there is no exposure to 
paint curing heat over 200 degrees Fahrenheit (93 degrees Celsius). 

e Damaged wheels are those which have been bent, broken, cracked or sustained some other physical 
damage which may have compromised the wheel structure. 

¢ Repaired indicates that the wheel has been modified through bending, welding, heating, straightening, or 
material removal to rectify damage. 

e Re-plating of chrome plated wheels is not an acceptable procedure nor is chrome plating of original 
equipment painted or polished wheels, as this may alter mechanical properties and affect fatigue life. 


CLEANING 
WHEEL AND WHEEL TRIM CARE 


All wheels and wheel trim, especially aluminum and chrome plated, should be cleaned regularly using mild soap and 
water to maintain their luster and to prevent corrosion. Wash them with the same soap solution recommended for 
the body of the vehicle. 


When cleaning extremely dirty wheels, care must be taken in the selection of tire and wheel cleaning chemicals and 
equipment to prevent damage to the wheels. Mopar® Tire & Wheel Cleaner, Mopar® Wheel Treatment or Mopar® 
Chrome Cleaner is recommended. Any of the “DO NOT USE” items listed below can damage wheels and wheel 
trim. 


DO NOT USE: 
e Any abrasive cleaner 
e Any abrasive cleaning pad (such as steel wool) or abrasive brush 
» Any cleaner that contains an acid which can react with and discolor the chrome surface. Many wheel clean- 
ers contain acids that can harm the wheel surface. 
« Oven cleaner 
® Acar wash that uses carbide-tipped wheel cleaning brushes or acidic solutions. 


SPECIFICATIONS 


WHEEL 
SPECIFICATIONS 


DESCRIPTION SPECIFICATION 
Wheel hunting (Lag) Nut Hex Size 
| Wheel Mounting Stud Size M14 x 1.5mm 


TORQUE SPECIFICATIONS 


DESCRIPTION 


TPM Sensor Mounting Nut 


Valve Core 
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DESCRIPTION 


Wheel Mounting (Lug ) Nut 


Wheel Mounting (Lug ) Nut - Police Package 


WHEEL - SRT8 


SPECIFICATIONS 


Wheel Mounting Stud Sie 


TORQUE SPECIFICATIONS 
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STUDS - FRONT 
REMOVAL 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 


CAUTION: Wheel mounting studs MUST NOT be hammered out of hub flange of hub and bearing assembly. 
If a stud is removed by hammering it out, damage to hub and bearing assembly will occur leading to pre- 
mature bearing failure. 


. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 
. Remove front wheel and tire assembly. (Refer to 22 - TIRES/WHEELS - REMOVAL) 
. Access and remove front brake rotor. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTOR - REMOVAL) 


. On wheel mounting stud to be removed, install a 
wheel mounting (lug) nut (1) far enough so the 
threads on the stud are even with end of nut. 
Install Remover (3), Special Tool C-4150A, on hub 
and bearing flange and wheel stud (5). 


5. Tighten screw on Remover, pushing wheel stud (5) 
out of hub flange. Once shoulder of wheel stud is 
past flange, remove special tool. Remove nut from 
stud and remove stud from hub flange. 


PWN 
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INSTALLATION 


1. Install replacement wheel stud into flange of hub 
and bearing from rear. Install stack of washers (1) 
on wheel stud, then install a standard type wheel 
mounting (lug) nut (3) on stud with flat side of lug 
nut against washers. 

2. Tighten nut (3), pulling wheel stud into hub flange. 
Once head of stud is fully seated against rear of 
hub flange, remove nut and washers from stud. 

3. Install brake rotor and caliper. (Refer to 5 - 
BRAKES/HYDRAULIC/MECHANICAL/ROTOR 7 
INSTALLATION) 

4, Install wheel and tire assembly (Refer to 22 - 
TIRES/WHEELS ~- INSTALLATION). Tighten wheel 
mounting (lug) nuts in proper sequence to 150 N-m 
(110 ft. Ibs.) (Police - 190 N-m (140 ft. Ibs.)). y e018a43a 

5. Lower vehicle. 


6. Road test vehicle to ensure proper operation of the brakes. 
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STUDS - REAR 
REMOVAL 


NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION). 
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CAUTION: Wheel mounting studs MUST NOT be hammered out of hub flange of hub and bearing assembly. 
If a stud is removed by hammering it out, damage to hub and bearing assembly will occur leading to pre- 
mature bearing failure. 


B&B WH + 


bottom. 


. Using appropriate tools, remove spring (8) at 


adjuster. 


. Pull upward on upper shoe near adjuster to provide 


enough slack to remove adjuster from shoes, then 
remove adjuster (1). 


. Install Remover (3), Special Tool C-4150A, on hub 


and bearing flange and wheel stud (1). 


. Tighten Remover forcing screw, pushing wheel stud 


(1) out of hub and bearing flange. Remove tool (3). 


. Remove stud from rear of hub flange. It may be 


necessary to rock hub flange back and forth to 
ease stud removal. 
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. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 
. Remove rear wheel and tire assembly. (Refer to 22 - TIRES/WHEELS - REMOVAL) 

. Access and remove rear brake rotor. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTOR - REMOVAL) 
. Back off shoe adjustment until adjuster (1) threads 
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INSTALLATION 


1. Install replacement wheel stud into flange of hub 
and bearing from rear (2). Install a stack of wash- 
ers (3) (approximately 5, depending on thickness) 
over stud, then install a standard wheel mounting 
(lug) nut (1) on stud with flat side of nut against 
washers. 


2. Tighten whee! mounting nut (1), pulling wheel stud 
into flange of hub and bearing. Once head of stud 
(2) is fully seated against rear of hub flange, 
remove nut and washers from wheel stud. 


 ) 


we 
Or, lL 


ls 
G3) med 
Oj 


810e1bbe 


3. Install parking brake shoe adjuster (1) between 
upper and lower parking brake shoes. Position end 
of adjuster with star wheel upward. Once in place, 
slide upper shoe downward against adjuster 
mounting slot, taking up any slack between two 
pieces. 


4. Using appropriate tools, install spring (3) at 
adjuster. 


CO= 


NOTE: When measuring brake drum diameter, 
diameter should be measured in center of shoe 
contact surface area. 


5. Using Brake Shoe Gauge, Special Tool C-3919, or 
equivalent, measure inside diameter of parking 
brake drum portion of rotor. 
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6. Place Gauge (1) over parking brake shoes at wid- 
est point. 


7. Using adjuster star wheel (2), adjust parking brake 
shoes until linings on both park brake shoes just 
touch jaws on gauge. This will give a good prelim- 
inary adjustment of parking brake shoes, before a 
final adjustment is made at end of this procedure. 


8. Install brake rotor and components removed to 
access it. (Refer to 5 - BRAKES/HYDRAULIC/ME- 
CHANICAL/ROTOR - INSTALLATION) 

9. Install wheel and tire assembly (Refer to 22 - | AG: ~ 
TIRES/WHEELS - INSTALLATION). Tighten wheel } a el 
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mounting (lug) nuts in proper sequence to 150 N-m 
(110 ft. Ibs.) (Police - 190 N-m (140 ft. Ibs.)). 


10. Adjust parking brake shoes. (Refer to 5 - 
BRAKES/PARKING BRAKE/SHOES - ADJUSTMENT) 


11. Lower vehicle. 
12. Road test vehicle to ensure proper operation of the brakes. 
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BODY 
DESCRIPTION - VEHICLE IDENTIFICATION 


Throughout this group, references to the DaimlerChrysler Corporation vehicle family identification code are used 
when describing a procedure that is unique to that vehicle. Refer to Introduction Group of this manual for detailed 
information on vehicle identification. If a procedure is common to all vehicles covered in this manual, no reference 
will be made to a vehicle family code. 


WARNING 
SAFETY PRECAUTIONS AND WARNINGS 


WARNING: Use a osha approved breathing filter when spraying paint or solvents in a confined area. Per- 
sonal injury can result. : 

Avoid prolonged skin contact with petroleum or alcohol — based cleaning solvents. Personal injury can 
result. 

Do not stand under a hoisted vehicle that is not properly supported on safety stands. Personal injury can 
result. 


CAUTION: When holes must be drilled or punched in an inner body panel, verify depth of space to the outer 
body panel, electrical wiring, or other components. Damage to vehicle can resuit. 

Do not weld exterior panels unless combustible material on the interior of vehicle is removed from the 
repair area. Fire or hazardous conditions, can result. 

Always have a fire extinguisher ready for use when welding. 

Disconnect the negative (-) cable clamp from the battery when servicing electrical components that are live 
when the ignition is OFF. Damage to electrical system can result. 

Do not use abrasive chemicals or compounds on painted surfaces. Damage to finish can result. 

Do not use harsh alkaline based cleaning solvents on painted or upholstered surfaces. Damage to finish or 
color can resuit. 

Do not hammer or pound on plastic trim panel when servicing interior trim. Plastic panels can break. 


DIAGNOSIS AND TESTING 
DIAGNOSIS AND TESTING - WATER LEAKS 


Water leaks can be caused by poor sealing, improper body component alignment, body seam porosity, missing 
plugs, or blocked drain holes. Centrifugal and gravitational force can cause water to drip from a location away from 
the actual leak point, making leak detection difficult. All body sealing points should be water tight in normal wet- 
driving conditions. Water flowing downward from the front of the vehicle should not enter the passenger or luggage 
compartment. Moving sealing surfaces will not always seal water tight under all conditions. At times, side glass or 
door seals will allow water to enter the passenger compartment during high pressure washing or hard driving rain 
(severe) conditions. Overcompensating on door or glass adjustments to stop a water leak that occurs under severe 
conditions can cause premature seal wear and excessive closing or latching effort. After completing a repair, water 
test vehicle to verify leak has stopped before returning vehicle to use. 


VISUAL INSPECTION BEFORE WATER LEAK TESTS 

Verify that floor and body plugs are in place, body drains are clear, and body components are properly aligned and 
sealed. If component alignment or sealing is necessary, refer to the appropriate section of this group for proper 
procedures. 

WATER LEAK TESTS 


WARNING: Do not use electric shop lights or tools in water fest area. Personal injury can result. 


When the conditions causing a water leak have been determined, simulate the conditions as closely as possible. 
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e If a leak occurs with the vehicle parked in a steady light rain, flood the leak area with an open-ended garden 
hose. 

« If a leak occurs while driving at highway speeds in a steady rain, test the leak area with a reasonable velocity 
stream or fan spray of water. Direct the spray in a direction comparable to actual conditions. 

« {f a leak occurs when the vehicle is parked on an incline, hoist the end or side of the vehicle to simulate this 
condition. This method can be used when the leak occurs when the vehicle accelerates, stops or turns. If the 
leak occurs on acceleration, hoist the front of the vehicle. if the leak occurs when braking, hoist the back of the 
vehicle. If the leak occurs on Jeft turns, hoist the left side of the vehicle. If the leak occurs on right turns, hoist 
the right side of the vehicle. For hoisting recommendations (Refer to LUBRICATION & MAINTENANCE/HOIST- 
ING - STANDARD PROCEDURE). 


WATER LEAK DETECTION 


To detect a water leak point-of-entry, do a water test and watch for water tracks or droplets forming on the inside of 
the vehicle. If necessary, remove interior trim covers or panels to gain visual access to the leak area. If the hose 
cannot be positioned without being held, have someone help do the water test. 


Some water leaks must be tested for a considerable length of time to become apparent. When a leak appears, find 
the highest point of the water track or drop. The highest point usually will show the point of entry. After leak point 
has been found, repair the leak and water test to verify that the leak has stopped. 


Locating the entry point of water that is leaking into a cavity between panels can be difficult. The trapped water may 
splash or run from the cavity, often at a distance from the entry point. Most water leaks of this tyoe become appar- 
ent after accelerating, stopping, turning, or when on an incline. 


MIRROR INSPECTION METHOD 


When a leak point area is visually obstructed, use a suitable mirror to gain visual access. A mirror can also be used 
to deflect light to a limited-access area to assist in locating a leak point. 


BRIGHT LIGHT LEAK TEST METHOD 


Some water leaks in the luggage compartment can be detected without water testing. Position the vehicle in a 
brightly lit area. From inside the darkened luggage compartment inspect around seals and body seams. If neces- 
sary, have a helper direct a drop light over the suspected leak areas around the luggage compartment. ff light is 
visible through a normally sealed location, water could enter through the opening. 


PRESSURIZED LEAK TEST METHOD 


When a water leak into the passenger compartment cannot be detected by water testing, pressurize the passenger 
compartment and soap test exterior of the vehicle. To pressurize the passenger compartment, close all doors and 
windows, start engine, and set heater control to high blower in HEAT position. If engine can not be started, connect 
a charger to the battery to ensure adequate voltage to the blower. With interior pressurized, apply dish detergent 
solution to suspected leak area on the exterior of the vehicle. Apply detergent solution with spray device or soft 
bristle brush. lf soap bubbles occur at a body seam, joint, seal or gasket, the leak entry point could be at that 
location. 


DIAGNOSIS AND TESTING - WIND NOISE 


Wind noise is the result of most air leaks. Air leaks can be caused by poor sealing, improper body component 
alignment, body seam porosity, or missing plugs in the engine compariment or door hinge pillar areas. All body 
sealing points should be airtight in normal driving conditions. Moving sealing surfaces will not always seal airtight 
under all conditions. At times, side glass or door seals will allow wind noise to be noticed in the passenger com- 
partment during high cross winds. Over compensating on door or glass adjustments to stop wind noise that occurs 
under severe conditions can cause premature seal wear and excessive closing or latching effort. After a repair pro- 
cedure has been performed, test vehicle to verify noise has stopped before returning vehicle to use. 


VISUAL INSPECTION BEFORE TESTS 


Verify that floor and body plugs are in place and body components are aligned and sealed. if component alignment 
or sealing is necessary, refer to the appropriate section of this group for proper procedures. 
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ROAD TESTING WIND NOISE 


1. Drive the vehicle to verify the general location of the wind noise. 


2. Apply 50 mm (2 in.) masking tape in 150 mm (6 in.) lengths along weatherstrips, weld seams or moldings. After 
each length is applied, drive the vehicle. If noise goes away after a piece of tape is applied, remove tape, locate, 
and repair defect. 


POSSIBLE CAUSE OF WIND NOISE 
e Moldings standing away from body surface can catch wind and whistle. 
e Gaps in sealed areas behind overhanging body flanges can cause wind-rushing sounds. 
e Misaligned movable components. 
e Missing or improperly installed plugs in pillars. 
e Weld burn through holes. 


STANDARD PROCEDURE 
STANDARD PROCEDURE - HEAT STAKING 


1. Remove trim panel. 


2. Bend or move the trim panel components at the heat staked joints. Observe the heat staked locations and/or 
component seams for looseness. 


3. Heat stake the components. 


a. If the heat staked or component seam location is loose, hold the two components tightly together and using 
a soldering gun with a flat tip, melt the material securing the components together. Do not over heat the 
affected area, damage to the exterior of the trim panel may occur. 


b. If the heat staked material is broken or missing, use a hot glue gun to apply new material to the area to be 
repaired. The panels that are being heat staked must be held together while the applying the glue. Once the 
new material is in place, it may be necessary to use a soldering gun to melt the newly applied material. Do 
not over heat the affected area, damage to the exterior of the trim panel may occur. 


4. Allow the repaired area to cool and verify the repair. 
5. Install trim panel. 


PLASTIC BODY PANEL REPAIR 


There are many different types of plastics used in today’s automotive environment. We group plastics in three dif- 
ferent categories: Rigid, Semi-Rigid, and Flexible. Any of these plastics may require the use of an adhesion pro- 
moter for repair. These types of plastic are used extensively on DaimlerChrysler Motors vehicles. Always foilow 
repair material manufacturer's plastic identification and repair procedures. 


Rigid Plastics: 
Examples of rigid plastic use: Fascias, Hoods, Doors, and other Body Panels, which include SMC, ABS, and Poly- 
carbonates. 


Semi-Rigid Plastics: 
Examples of semi-rigid plastic use: Interior Panels, Under Hood Panels, and other Body Trim Paneis. 


Flexible Plastics: 
Examples of flexible plastic use: Fascias, Body Moldings, and upper and lower Fascia Covers. 


Repair Procedure: 


The repair procedure for all three categories of plastics is basically the same. The one difference is the material 
used for the repair. The materials must be specific for each substrate, rigid repair material for rigid plastic repair, 
semi-rigid repair material for semi-rigid plastic repair and flexible repair material for flexible plastic repair. 
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Adhesion Promoter/Surface Modifier: 


Adhesion Promoters/Suriace Modifiers are required for certain plastics. All three categories may have plastics that 
require the use of adhesion promoter/surface modifiers. Always follow repair material manufacturers plastic identi- 
fication and repair procedures. 


SAFETY PRECAUTION AND WARNINGS 


WARNING: 

« Eye protection should be used when servicing components. Personal injury can result. 

e Use an OSHA approved breathing mask when mixing epoxy, grinding, and spraying paint or solvents in 
a confined area. Personal injury can result. 

« Avoid prolonged skin contact with resin, petroleum, or alcohol based solvents. Personal injury can result. 

« Do not venture under a hoisted vehicle that is not properly supported on safety stands. Personal injury 
can result. 


NOTE: 

« When holes must be drilled or cut in body panels, verify locations of internal body components and elec- 
trical wiring. Damage to vehicle can result. 

« Do not use abrasive chemicals or compounds on undamaged painted surfaces around repair areas. Dam- 
age to finish can result. 


RIGID, SEMI-RIGID, AND FLEXIBLE PLASTIC PARTS TYPES 


CODE COMMON TRADE NAME TYPICAL APPLICATION 
ASA 


LURAN S CONSOLES, GRILLES 
ABS ACRYLONITRILE TERLURAN "A” PILLARS, CONSOLES, 
BUTADIENE STYRENE GRILLES 

ABS/PC ABS/PC ALLOY PULSE, PROLOY, BAYBLEND | DOORS, INSTRUMENT 
PANELS 
ABS/PVC ABS/PV ALLOY PROLOY, PULSE, LUSTRAN, | DOOR PANELS, GRILLES, 
CYCLOVIN TRIM 


FENDER EXTENSIONS 
EHMTYLENE METHYL SURLYN, EMA, IONOMER 
ACRYLATE/IONOMER 
METTON i METTON METTON GRILLES, KICK PANELS, 
RUNNING BOARDS 
MPPO 
A 


FAMILY NAME 
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BUMPER GUARDS, PADS 


MODIFIED MPPO SPOILER ASSEMBLY 
POLYPHENYLENE OXIDE 
ZYTEL, VYDYNE, PA, FENDERS, QUARTER 
MINLON PANELS 
RYNITE TRIM 


GERMAX CLADDINGS 


PBT, PBTP, POCAN, VALOX WHEEL COVERS, FENDERS, 
GRILLES 


FASCIAS, ROCKER PANEL, 
MOLDINGS 


| POLYBUTYLENE 
| THEREPTHALATE/EEBC 
| ALLOY 


PC | POLYCARBONATE LEXAN, MERLON, CALIBRE, TAIL LIGHT LENSES. IP TRIM, 
MAKROLON PC VALANCE PANELS 


BEXLOY, "M”, PBTP/EEBC 


Bo 
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CODE FAMILY NAME COMMON TRADE NAME TYPICAL APPLICATION 


PC/ABS POC/ABS ALLOY GERMAX, BAY BLENDS, DOORS, INSTRUMENT 
PULSE PANELS 


PPO POLYPHENYLENE OXIDE AZDEL, HOSTALEN, INTERIOR TRIM, DOOR 

MARLEX, PRFAX, NORYL, PANELS, SPLASH SHIELDS, 

GTX, PPO STEERING COLUMN 
SHROUD 


PPO/PA POLYPHENYLENE/ PPO/PA, GTX 910 FENDERS, QUARTER 
POLYAMID PANELS 
PR/FV FIBERGLASS REINFORCED | FIBERGLASS, FV, PR/FV BODY PANELS 
PLASTIC 
PS POLYSTYRENE LUSTREX, STYRON, PS DOOR PANELS, DASH 
PANELS 
RTM RESIN TRANSFER RTM BODY PANELS 
MOLDING COMPOUND 
MC SHEET MOLDED SMC BODY PANELS 
COMPOUND 
TMG TRANSFER MOLDING TMC GRILLES 
COMPOUND 
UNSATURATED SMC, BMC, TMC, ZMC, IMC, GRILLE OPENING PANEL, 
POLYESTER XSMC, UP LIFTGATES, FLARESIDE 


(THERMOSETTING) FENDERS, FENDER 
EXTENSIONS 


EEBC ETHER/ESTER BLOCKED | EEBC BUMPERS 
CO-POLYMER 
EEBC/PBTP | EEBC/POLYBUTYLENE EEBC, PBTP, BEXLOY BUMPER, ROCKER PANELS 
TEREPTHALATE 
EMPP ETHYLENE MODIFIED EMPP BUMPER COVERS 
POLYPROPYLENE 
EPDM ETHYLENE/ EPDM, NORDEL, VISTALON | BUMPERS 
PROPROPYLENE DIENE 
MONOMER 
EPM ETHYLENE/ EPM FENDERS 
PROPROPYLENE CO- 
POLYMER 
MPU FOAM POLYURETHANE SPOILERS 
PE POLYETHYLENE ALATHON, DYLAN, 
LUPOLEN, MARLEX 
POLYPROPYLENE NORYL, AZDEL, MARLOX, INNER FENDER, SPOILERS, 
(BLENDS) DYLON, PRAVEX KICK PANELS 
PP/EPDM PP/EPDM ALLOY PP/EPDM SPOILERS, GRILLES 


|PUR POLYURETHANE COLONELS, PUR, PU FASCIAS, BUMPERS 
| PUR/PC PUR/PC ALLOY TEXIN BUMPERS 


PVC POLYVINYL CHLORIDE APEX, GEON, VINYLITE BODY MOLDINGS, WIRE 
INSULATION, STEERING 
WHEELS 


RIM REACTION INJECTED RIM, BAYFLEX FRONT FASCIAS, MODULAR 
MOLDED POLYURETHANE WINDOWS 

/RRIM | REINFORCED REACTION PUR, RRIM FASCIAS, BODY PANELS, 
INJECTED MOLDED BODY TRIMS 


S 


me 
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FASCIAS, BUMPERS, 
CLADDINGS 


POLYTROPE, RENFLEX, BUMPERS, END CAPS, 
SANTOPRENE, VISAFLEX, TELCAR, RUBBER, STRIPS, 
ETA, APEX, TPO, SHIELDS, SIGHT, INTERIOR B POST 


CLADDINGS 


TPP THERMO-POLYPROPYLENE BUMPERS 


TPU THERMOPOLYURETHANE, TPU, HYTREL, TEXIN, BUMPERS, BODY SIDE, 
POLYESTER ESTANE MOLDINGS, FENDERS, 
FASCIAS 


PANEL SECTIONING 


if it is required to section a large panel for a plastic 
repair, it will be necessary to reinforce the panel. To 
bond two plastic panels together, a reinforcement 
must overlap both panels. The panels must be “V'd” at 
a 20 degree angle. The area to be reinforced should 
be washed, then sanded. Be sure to wipe off any 
excess soap and water when finished. Lightly sand or 
abrade the plastic with an abrasive pad or sandpaper. 
Blow off any dust with compressed air or wipe with a 
clean dry rag. 


When bonding plastic panels, follow repair material 
manufacturers recommendations. Be sure that enough 
adhesive has been applied to allow squeeze out and 
to fill the full bond line. Once the pieces have been 
brought together, do not move them until the adhesive 
is cured. The assembly can be held together with 
clamps, rivets, etc. A faster cure can be obtained by heating with a heat lamp or heat gun. After the parts have been 
bonded and have had time to cure, rough sand the seam and apply the final adhesive filler to the area being 
repaired. Smooth the filler with a spreader, wooden tongue depressor, or squeegee. For fine texturing, a srnall 
amount of water can be applied to the filler surface while smoothing. The cured filler can be sanded as necessary 
and, as a final step, cleanup can be done with soapy water. Wipe the surface clean with a dry cloth allowing time 
for the panel to dry before moving on with the repair. 


PANEL REINFORCEMENT 


Structural repair procedures for rigid panels with large Se ee 
cracks and holes will require a reinforcement backing. Ch) 
Reinforcements can be made with several applications 
of glass cloth saturated with structural adhesive. Semi- 
rigid or flexible repair materials should be used for 
semi-rigid or flexible backing reinforcement and open 
meshed fiberglass dry wall tape can be used to form a 
reinforcement. The dry wall tape allows the resin to 
penetrate through and make a good bond between the @) 
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panel and the adhesive. Structurally, the more dry wall 
tape used, the stronger the repair. 


23-8 BODY 


Another kind of repair that can be done to repair large 
cracks and holes is to use a scrap piece of similar 
plastic and bond with structural adhesive. The rein- 
forcement should cover the entire break and should 
have a generous amount of overlap on either side of 
the cracked or broken area. 


When repairing plastic, the damaged area is first “V’d” 
out, or beveled. Large bonding areas are desirable 
when repairing plastic because small repairs are less 
likely to hold permanently. Beveling the area around a 
crack at a 20° angle will increase the bonding surface 
for a repair. It is recommended that sharp edges be 
avoided because the joint may show through after the 
panel is refinished. 


* Panel repair for both flexible and rigid panels are 
basically the same. The primary difference 
between flexible panel repair and rigid panel 
repair is in the adhesive materials used. 

e The technician should first decide what needs to 
be done when working on any type of body 
panel. One should determine if it is possible to 
return the damage part to its original strength 
and appearance without exceeding the value of 
the replacement part. 


e When plastic repairs are required, it is recom- 
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mended that the part be left on the vehicle when ever possible. That will save time, and the panel will remain 
stationary during the repair. Misalignment can cause stress in the repair areas and can result in future failure. 


VISUAL INSPECTION 


Composite materials can mask the severity of an acci- 
dent. Adhesive bond lines, interior structure of the 
doors, and steel structures need to be inspected care- 
fully to get a true damage assessment. Close inspec- 
tion may require partial removal of interior trim or inner 
panels. 


Identify the type of repair: Puncture or Crack - Dam- 
age that has penetrated completely through the panel. 
Damage is confined to one general area; a panel sec- 
tion is not required. However, a backer panel, open 
fiberglass tape, or matted material must be bonded 
from behind. 


>) 


80b6fee3 


BODY 23-9 


LX 


PANEL SURFACE PREPARATION 


If a body panel has been punctured, cracked, or crushed, the damaged area must be removed from the panel to 
achieve a successful repair. All spider web cracks leading away from a damaged area must be stopped or removed. 
To stop a running crack in a panel, drill a 6 mm (0.250 in.) hole at the end of the crack farthest away from the 
damage. If spider web cracks can not be stopped, the panel would require replacement. The surfaces around the 
damaged area should be stripped of paint and freed from wax and oil. Scuff surfaces around repair area with 360 
grit wet/dry sandpaper, or equivalent, to assure adhesion of repair materials. 


PATCHING PANELS 


A panel that has extensive puncture type damage can 
be repaired by cutting out the damaged material. Use 
a suitable reciprocating saw or cut off wheel to remove 
the section of the panel that is damaged. The piece 
cut out can be used as a template to shape the new 
patch. It is not necessary to have access to the back 
of the panel to install a patch. Bevel edges of cutout 
at 20° to expose a larger bonding area on the outer 
side. This will allow for an increased reinforcement 
areas. 


B0bBleed 


PANEL PATCH FABRICATIONS 


A patch can be fabricated from any rigid fiberglass 
panel that has comparable contour with the repair 
area. Lift gates and fenders can be used to supply 
patch material. If existing material is not available or 
compatible, a patch can be constructed with adhesive 
and reinforcement mesh (dry wall tape). Perform the 
following operation if required: 
1. Cover waxed paper or plastic with adhesive backed 
nylon mesh (dry wall tape) larger than the patch 
required. 


2. Tape waxed paper or plastic sheet with mesh to a 
surface that has a compatible contour to the repair 


area. 


~~ ® —| 
3. Apply a liberal coat of adhesive over the reinforce- = 
ment mesh. If necessary apply a second or third 


coat of adhesive and mesh after first coat has cured. The thickness of the patch should be the same as the 
repair area. 

4. After patch has cured, peel waxed paper or plastic from the back of the patch. 

5. lf desired, a thin film coat of adhesive can be applied to the back of the patch to cover mesh for added strength. 


23-10 BODY 


PANEL PATCH INSTALLATION 


8. Scuff the backside of the body panel around the cutout hole with a scuff pad or sandpaper. 

. Mix enough adhesive to cover one side of all support squares. 

. Apply adhesive to cover one side of all support squares. 

. Using number 8 sheet metal screws, secure support squares to back side of body panel with adhesive sand- 


13. 


. Make a paper or cardboard pattern the size and 


shape of the cutout hole in the panel. 


. Trim 3 mm (0.125 in.) from edges of pattern so 


patch will have a gap between connecting sur- 
faces. 


. Using the pattern as a guide, cut the patch to size. 
. Cut scrap pieces of patch material into 50 mm (2 


in.) squares to use as patch supports to sustain the 
patch in the cutout. 


. Drill 4 mm (0.160 in.) holes 13 mm (0.5 in.) in from 


edge of cutout hole. 


. Drill 4 mm (0.160 in.) holes 13 mm (0.5 in.) away 


from edge of patch across from holes drilled 
around cutout. 


. Drill 3 mm (0.125 in.) holes in the support squares 


13 mm (0.5 in.) from the edge in the center of one 
side. 


wiched between the panel and squares. 


. Position patch in cutout against support squares 


and adjust patch until the gap is equal along all 
sides. 


Drili 3 mm (0.125 in.) holes in the support squares 
through the pre-drilled holes in the patch. 
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14. Apply a coat of adhesive to the exposed ends of 
the support squares. 
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15. Install screws to hold the patch to support 
squares. Tighten screws until patch surface is 
flush with panel surface. 


16. Allow adhesive to cure, and remove all screws. 
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17. Using a 125 mm (5 in.) 24 grit dise grinder, grind 
a 50 mm (2 in.) to 75 mm (3 in.) wide and 2 mm 
(0.080 in.) deep path across the gaps around the 
patch. With compressed air, blow dust from 
around patch. 
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18. Apply adhesive backed nylon mesh (dry wall tape) 
over gaps around patch. 

19. Mix enough adhesive to cover the entire patch 
area. 
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20. Apply adhesive over the mesh around patch, and 
smooth epoxy with a wide spreader to reduce fin- 
ish grinding. Use two to three layers of mesh and 
adhesive to create a stronger repair. 


PATCHED PANEL SURFACING 


After patch panel is installed, the patch area can be finished using the same methods as finishing other types of 
body panels. lf mesh material is exposed in the patched area, grind surface down, and apply a coat of high quality 
rigid plastic body filler. Prime, block sand, and paint as required. 


SPECIFICATIONS 
BODY LUBRICATION 
LUBRICATION REQUIREMENTS 


Body mechanisms and linkages should be inspected, cleaned, and lubricated, as required, to maintain ease of oper- 
ation and to provide protection against rust and wear. When performing other under hood services, the hood latch 
release mechanism and safety catch should be inspected, cleaned, and lubricated. During the winter season, exter- 
nal door lock cylinders should be lubricated to assure proper operation when exposed to water and ice. 


Prior to the application of any lubricant, the parts concerned should be wiped clean to remove dust and grit. If 
necessary, a suitable solvent can be used to clean the item to be lubricated. After lubricating a component, any 
excess oil or grease should be removed. 
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LUBRICANT APPLICATION 
DOOR LOCK CYLINDERS 


1. Apply a small amount of lubricant directly into the lock cylinder. 
2. Apply a small amount of lubricant to the key. 
3. Insert key into lock cylinder and cycle the mechanism from the locked to the unlocked position. 


NOTE: Do not add more lubricant. 


4. Cycle the lock cylinder mechanism several times to allow the lubricant to flow throughout the cylinder. 
5. Wipe all lubricant from exterior of lock cylinder and key. 


ALL OTHER BODY MECHANISMS 


1. Clean component as described above. 
2. Apply specified lubricant to all pivoting and sliding contact areas of component. 


LUBRICANT USAGE 


ENGINE OIL 
* Door Hinges ~ Hinge Pin and Pivot Contact Areas 
e Hood Hinges — Pivot Points 
e Liftgate Hinges 


MOPAR® SPRAY WHITE LUBE OR EQUIVALENT 
» Door Check Straps 
Liftgate Latches 
® Liftgate Prop Pivots 
« Ash Receiver 
« Fuel Filler Door Remote Control! Latch Mechanism 
e Parking Brake Mechanism 
® Sliding Seat Tracks 
e Liftgate Latch 


MOPAR® Multipurpose GREASE OR EQUIVALENT 
e All Other Hood Mechanisms 


MOPAR® LOCK CYLINDER LUBRICANT OR EQUIVALENT 
® Door Lock Cylinders 
* Liftgate Lock Cylinder 


TORQUE SPECIFICATIONS 
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DESCRIPTION | Nm | 
Front seat inboard pivot bolt | 40 | 


Lx 


Ft. Lbs. 
0 


In. Lbs. 
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Frnt seatback 


0 
2 


— 
Nm 


18 


Front seat back recliner to seat back EAS oo 
Front seat belt buckle anchor nut 


8 
29 
1 
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4 
1 
4 
3 
2 
t 
4 
3 
4 
2 
3 
2 
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0 
2 
0 
0 
5 
2 
0 
8 
0 
8 
0 
8 
8 
8 
8 
2 
8 
4 
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20 to 30 
200 to 


Nh 


Hood latch to crossmember 22.6 to 
33.9 

Hood hinges 22.6 to 
33.9 


Interior Remote Handle to Inside Door 
| Rear seat arm rest to seat back with skipass 


200 to 
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Rear door hinge to door bolt 


15 
32 
44 
44 
20 
20 
20 


ok 
RO 
— Lee, Qo 
NO Ss 
C oS oS 


LX 


SPECIAL TOOLS 
BODY 


Trim Stick C-4755 


TORX BIT SET C-4794-B 
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REMOVER, MOLDINGS C-4829-A 
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Remover, Outer Door Belt Molding - 9093 
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23-16 DECKLID 


BUMPER 
REMOVAL 


LOWER ..... 


INSTALLATION 
DECKLID 


REMOVAL ..... 


INSTALLATION 
HINGE 


REMOVAL ..... 
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BUMPER 


REMOVAL 


LOWER 


1. Open the deck lid. 


2. Remove the push-pin fastener (1) that secures the 
lower bumper (2) to the rear fascia flange that 
extends over the deck opening lower panel. 


3. Remove the bumper. 


UPPER 


1. Open the deck lid. 


2. Unscrew the upper bumper (2) from the lower 
flange of the deck lid inner panel (1). 


23 - 18 


DECKLID 


INSTALLATION 
LOWER 


1 


Position the lower bumper (2) to the rear fascia 
flange that extends over the deck opening lower 
panel. 


. Secure the bumper with a push-pin fastener. 
. Close the deck lid. 


UPPER 


1; 


Screw the upper bumper (2) into the hole in the 
lower flange of the deck lid inner panel (1). 


. Thread the bumper in or out of the deck lid as nec- 


essary to achieve proper deck lid closing and align- 
ment. 


. Close the deck lid. 
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COVER 
REMOVAL 


1. 
2. 


3. 


Open the deck lid. 
Remove the four push-pin fasteners (4) that secure 
the latch cover (1) to the deck lid inner panel (3). 


Disengage the emergency latch release T-handle 
from the cover. 


. Remove the cover from the deck lid inner panel. 


INSTALLATION 


1; 


2. 


Position the latch cover (1) over the latch on the 
deck lid inner panel (3). 

Engage the emergency latch release T-handle 
through the slit in the cover. 


. Align the mounting holes in the cover to the holes 


in the deck lid inner panel. 


. Install the four push-pin fasteners that secure the 


cover to the deck lid. 


. Close the deck lid. 
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23-20 DECKLID 


DECKLID 
REMOVAL 


1. 
2. 
3. 


Open the deck lid. 
Disconnect and isolate the battery negative cable. 


Remove the cover from over the latch on the inside 
of the deck lid. (Refer to 23 - BODY/DECKLID/ 
COVER - DECKLID LATCH - REMOVAL). 


. Disconnect the connector (2) of the body wire har- 


ness take out for the deck lid (1) from the latch 
connector receptacle (3). 


. Disengage the two retainers (4) that secure the 


deck lid take out (2) of the body wire harness to 
the underside of the deck lid. 


. Disengage the wire grommet (1) near the right 


hinge from the underside of the deck lid. 


. Carefully remove the deck lid take out of the body 


wire harness from between the inner and outer 
deck lid panels. 


Lx 
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Lx 


8. Mark both upper hinge bracket (3) locations on the 
deck lid inner panel (1) to aid reinstallation. 


9. With the aid of an assistant, support the deck lid 
while removing the two screws (2) that secure each 
upper hinge bracket to the deck lid. 


10. Remove the deck lid from the vehicle. 
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INSTALLATION 


1. With the aid of an assistant, support and position = 
the deck lid (1) to the two upper hinge brackets (3) . 
on the vehicle. 

2. Install and tighten the two screws (2) that secure 
each upper hinge bracket to the deck lid. Tighten 
the screws to 28 N-m (21 ft. Ibs.). 


23-22 DECKLID 


3. 


8. 
9. 


Carefully route the deck lid take out (2) of the body 
wire harness between the inner and outer deck lid 
panels. 


. Engage the wire grommet (1) into the hole near the 


right hinge on the underside of the deck lid. 


. Engage the two retainers (4) that secure the deck 


lid take out (2) of the body wire harness to the 
underside of the deck lid. 


. Reconnect the connector (2) of the body wire har- 


ness take out for the deck lid (1) to the latch con- 
nector receptacle (3). 


. Reinstall the cover over the latch on the inside of 


the deck lid. (Refer to 23 - BODY/DECKLID/ 
COVER - DECKLID LATCH - INSTALLATION). 


Reconnect the battery negative cable. 
Close the deck lid. 


10. Adjust the deck lid hinge positions and upper 


oversiam bumpers as necessary to achieve 
proper spacing and operation. 
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HINGE 


REMOVAL 


1. Open and support the deck lid (1) with a suitable 
prop or block. 

2. Remove the support cylinder from the deck lid 
hinge. (Refer to 23 - BODY/DECKLID/CYLINDER - 
DECKLID SUPPORT - REMOVAL). 

3. Mark the upper hinge bracket (3) location on the 
deck lid inner panel to aid reinstallation. 

4. Remove the two screws (2) that secure the hinge 
to the deck lid. 


5. Mark the lower hinge bracket (1) location on the 
deck fid opening drain trough to aid reinstallation. 


6. Remove the three screws (2) that secure the hinge 
to the drain trough. 


7. Remove the deck lid hinge from the vehicle. 


23-24 DECKLID 


INSTALLATION 


1. 


2. 


Position the lower bracket of the deck lid hinge (1) 
to the drain trough on the vehicle. 


install and tighten the three screws (2) that secure 
the hinge to the drain trough. Tighten the screws to 
28 N-m (27 ft. Ibs.). 


. Position the deck lid (1) to the upper hinge bracket 


(3) on the vehicle. 


. Install and tighten the two screws (2) that secure 


the hinge to the deck lid. Tighten the screws to 28 
Nem (21 ft. Ibs.). 


. Reinstall the support cylinder onto the deck lid 


hinge. (Refer to 23 - BODY/DECKLID/CYLINDER - 
DECKLID SUPPORT - INSTALLATION). 


. Remove the fixture being used to support the deck 


lid for service and close the deck lid. 


. Adjust the deck lid hinge position as necessary to 


achieve proper spacing and operation. 
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LATCH 


REMOVAL 


1. Open the deck lid. 
2. Disconnect and isolate the battery negative cable. 


3. Remove the cover from over the latch on the inside 
of the deck lid. (Refer to 23 - BODY/DECKLID/ 
COVER - DECKLID LATCH - REMOVAL). 


4. Disconnect the connector (2) of the body wire har- 
ness take out for the deck lid (1) from the latch 
connector receptacie (3). 


5. Remove the two screws (2) that secure the latch 
(3) to the inside of the deck lid (1). 


6. Remove the latch from the inside of the deck lid. 


DECKLID 23-25 
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23-26 DECKLID 


INSTALLATION 


1. 


2. 


Position the latch (3) to the inside of the deck lid 
(1). 

Install and tighten the two screws (2) that secure 
the latch to the inside of the deck lid. Tighten the 
screws to 8 N-m (71 in. Ibs.). 


. Reconnect the connector (2) of the body wire har- 


ness take out for the deck lid (1) to the latch con- 
nector receptacle (3). 


. Reinstall the cover over the latch on the inside of 


the deck fid. (Refer to 23 - BODY/DECKLID/ 
COVER - DECKLID LATCH - INSTALLATION). 


. Reconnect the battery negative cable. 
. Close the deck lid. 
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LATCH STRIKER 


REMOVAL 


4. Open the deck lid. 


2. Remove the trunk rear trim panel from the inside of 
the deck opening lower panel (3). (Refer to 23 - 
BODY/INTERIOR/TRUNK REAR TRIM PANEL - 
REMOVAL). 


3. Mark the deck lid latch striker (2) location on the 
inside of the deck opening lower panel to aid rein- 
stallation. 

4. Remove the two screws (1) that secure the latch 
striker to the inside of the deck opening lower 
panel. 


. Remove the latch striker from the vehicte. 


DECKLID 23 - 27 
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INSTALLATION 


1. Position the deck lid latch striker (2) to the inside of = ones 
the deck opening lower panel (3). 

2. Install and tighten the two screws (1) that secure 
the latch striker to the deck opening lower panel. 
Tighten the screws to 28 N-m (21 ft. Ibs.). 


3. Adjust the latch striker position as necessary to 
achieve proper deck lid latch operation. 

4. Reinstall the trunk rear trim panel to the deck 
opening lower panel. (Refer to 23 - BODY/INTERI- 
OR/TRUNK REAR TRIM PANEL - INSTALLATION). 


5. Close the deck lid. 
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23-28 DECKLID 


SUPPORT CYLINDER 


REMOVAL 


1. Open and support the deck lid with a suitable prop 
or block. 


WARNING: To avoid personal injury or death, dur- 
ing service lift the ball socket end retaining clip 
only far enough to release the socket from the ball 
stud. Excessive prying or removal of the clip may 
result in improper clip spring tension. Improper 
clip tension may result in the support cylinder 
separating from the ball stud causing sudden, 
unexpected loss of deck lid support. 


2. Insert a small flat-bladed tool (3} into the notch on 
the outer face of one ball socket end (1) of the 
support cylinder and carefully pry the retaining clip 
(2) outward while pulling the ball socket away from 
the ball stud (4) on the deck lid hinge. 


3. Release the retaining clip to its installed position. 

4. Repeat Step 2 and Step 3 for the opposite end of 
the support cylinder. 

5. Remove the support cylinder (2) from the deck lid 
hinge (1). 
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INSTALLATION 


1. Position the ball socket on the cylinder end of the 
support cylinder (2) to the ball stud on the upper 
bracket of the deck lid hinge (1). 

2. Using hand pressure, press the ball socket onto 
the ball stud until the retainer clip snaps into place. 

3. Position the ball socket on the rod end of the sup- 
port cylinder to the ball stud on the lower bracket of 
the deck lid hinge. 

4. Using hand pressure, press the ball socket onto 
the ball stud until the retainer clip snaps into place. 

5. Inspect to be certain that the retaining clip on each 
of ithe support cylinder ball socket ends is fully 
seated. 

6. Remove the service prop or block and close the 
deck lid. 
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DECKLID - SPOILER 
REMOVAL 


NOTE: On SRT 8 vehicles only. 


1. Remove spoiler nuts from spoiler studs.. 
2. Remove spoiler (1) from decklid (2). 
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INSTALLATION 
NOTE: SRT 8 vehicles only 


1. Insert spoiler studs through decklid (2) holes. 
2. Install nuts (3) to spoiler studs. 
3. Torque nuts to 6 N-m (4.4 ft. Ibs.) 
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DOOR - FRONT 
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23-32 DOOR - FRONT 


DOOR - FRONT 
DESCRIPTION - FASTENER 


1. 


The push pin fastener is in the open position (1) 
when the center pin is pull outward approximately 2 
mm. Then the push pin fastener is ready to be 
used. 


. To install push pin place it into position, and push 


the center pin in flush with the head of the push pin 
to lock it into position (2). 


. To remove the push pin fastener, push the center 


pin inward approximately 2 mm to release push pin 
fastener (3). 
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DOOR 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 
2. Open the front door. 


3. Disengage the front door wire harness boot and 
connector (1) from the outside of the lower A-pillar 
(2). 


8131a59b 


4. Carefully pull the door wire harness boot and con- 
nector (2) out from the A-pillar far enough to 
access and disconnect the body wire harness con- 
nector(s) (1). 

5. Open the door to the full open position. 

6. Support the door with a suitable lifting device. 
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23-34 DOOR - FRONT 


7. Remove the screw (1) from both the upper and 
lower front door hinges that secures the door hinge 
bracket (3) to the body hinge bracket (2). 

8. While still supporting the door, close the door to the 
intermediate detent position (one detent from the 
full open position). 


9, Raise the front door (2) upward far enough to dis- 
engage the upper and lower hinge pins (3) from 
the pivots (1) on the upper and lower body hinge 
brackets. 

10. Remove the front door from the vehicle. 
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LX 


INSTALLATION 


1. 


2. 


Support the front door (2) with a suitable lifting 
device. 


Position the door with the upper and lower hinge 
pins (3) aligned over the pivots (1) on the upper 
and lower body hinge brackets. 


. Lower the door far enough to engage the hinge 


pins into the pivot holes. 


. While still supporting the door, open the door to the 


full open position. 


. Align the holes in the upper and lower front door 


hinge brackets (3) with those in the body hinge 
brackets (2). 


. Install and tighten the screw (1) into both the upper 


and lower front door hinge to secure the door hinge 
brackets to the body hinge brackets. Tighten the 
screws to 42 N-m (31 ft. Ibs.). 


. Remove the lifting device supporting the door. 
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8. Carefully pull the body wire harness connector(s) 
(1) out from the A-pillar far enough to reconnect 
them to the door wire harness boot and connector 


(2). 


9. Engage the front door wire harness boot and con- 
nector (1) into the wiring clearance hole on the out- 
side of the lower A-pillar (2). 


10. Reconnect the battery negative cable. 


NOTE: For vehicles equipped with the optional 
Automatic Express Up power window feature, 
recalibration of this feature is required whenever 
power to the door module is disrupted. (Refer to 8 
- ELECTRICAL/BATTERY SYSTEM - STANDARD 
PROCEDURE - BATTERY CONNECTION). 


11. Adjust the door hinge positions as necessary to 
achieve proper door spacing and operation. 


ae Bi3iaseb 


Lx 


EXTERIOR HANDLE 
REMOVAL 


1. 


Remove the trim panel from the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/TRIM 
PANEL - REMOVAL). 


Remove the speaker from the inside of the front 
door. (Refer to 8 - ELECTRICAL/AUDIO/SPEAKER 
- REMOVAL). 


Remove the waiershield from the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/WA- 
TERSHIELD - REMOVAL). 


. Remove the screw (3) that secures the bottom of 


the pull cup bracket (2) and the bottom of the win- 
dow regulator rear rail to the inside of the front 
door. 


Loosen the screw (1) that secures the top of the 
pull cup bracket to the inside of the front door. 
Disengage the upper pull cup bracket screw from 
the keyed hole and remove the bracket from the 
inside of the front door. 


. Reach up into the back of the door shell to unsnap 


the plastic clip (2) that secures the end of the latch 
release link to the exterior door handle (1) and dis- 
engage the latch release link from the handle. 


For the driver side handle only, reach up into the 
back of the door shell to unsnap the plastic clip (3) 
that secures the end of the lock actuator link to the 
lock cylinder and disengage the link from the lock 
cylinder. 
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9. Remove the three screws (2) from the inside of the 
door that secure that exterior handle to the door. 


10. Remove the handle from the outside of the door. 


INSTALLATION 


1. Position the exterior handle (1) to the mounting 
holes on the outside of the door. 

2. From the inside of the door, install and tighten the 
three screws (2) that secure that exterior handle to 
the door. Tighten the screws to 5 N-m (44 in. Ibs.). 
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3. For the driver side handle only, reach up into the 

back of the door shell to engage the lock actuator 

link (3) to the lock cylinder and snap the plastic clip 
= 


over the link to secure it to the lock cylinder. 


4, Reach up into the back of the door shell to engage 
the latch release link (2) to the exterior door handle 
(1) and snap the plastic clip over the link to secure 
it to the handle. 
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5. With the upper screw (1) hand-started into the pull 
cup bracket (2), position the screw into the keyed 
hole on the inside of the front door. 


6. Install and tighten the screw (3) that secures the 
bottom of the pull cup bracket and the bottom of 
the window regulator rear rail to the inside of the 
front door. Tighten the screw to 11 N-m (100 in. 
{bs.). 

7. Tighten the screw that secures the top of the pull 
cup bracket to the inside of the front door. Tighten 
the screw to 10 N-m (90 in. lbs.). 


8. Reinstall the watershield onto the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/WA- 
TERSHIELD - INSTALLATION). 


9. Reinstall the speaker onto the inside of the front 
door. (Refer to 8 - ELECTRICAL/AUDIO/SPEAKER 
- INSTALLATION), 
10. Reinstall the trim panel onto the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/TRIM 
PANEL - INSTALLATION). 
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GLASS 
REMOVAL 


1. Remove the trim panel from the inside of the front 


door. (Refer to 23 - BODY/DOOR - FRONT/TRIM 
PANEL - REMOVAL). 


2. Remove the speaker from the inside of the front 
door. (Refer to 8 - ELECTRICAL/AUDIO/SPEAKER 
- REMOVAL). 


3. Remove the inner belt weatherstrip from the front 
door. 


4, Remove the watershield from the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/WA- 
TERSHIELD - REMOVAL). 

5. Using the regulator, adjust the front door glass (4) 
position up or down as required for access to the 
two window regulator glass clamps (3). 

6. Loosen the screw (3) in each of the glass clamps 
far enough to release the glass. 
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7. From the outside of the front door, lift the glass (1) 
upward far enough to disengage it from the two 
glass clamps (2). 

8. Lift the rear side of the glass upward and out from 
the top of the door shell first to unload the glass 
from the door. 
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INSTALLATION 


1. 


From the outside of the front door, insert the front 
side of the glass (1) into the top of the door shell 
first to load the glass into the door. 


. Engage the glass into the two window regulator 


glass clamps (2). 


. Using the regulator, lower the window as required 


for access to the two window regulator glass clamp 
screws (2). 


. Tighten the screw in each of the glass clamps. 


Tighten the screws to 10 N-m (90 in. Ibs.). 


. Reinstall the watershield onto the inside of the front 


door. (Refer to 23 - BODY/DOOR - FRONT/WA- 
TERSHIELD - INSTALLATION). 


. Reinstall the inner belt weatherstrip onto the front 


door. 


. Reinstall the speaker onto the inside of the front 


door. (Refer to 8 - ELECTRICAL/AUDIO/SPEAKER 
- INSTALLATION). 


. Reinstall the trim panel onto the inside of the front 


door. (Refer to 23 - BODY/DOOR - FRONT/TRIM 
PANEL - INSTALLATION}. 
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HINGE 
REMOVAL 


1. 


2. 


Remove the front door from the vehicle. (Refer to 
23 - BODY/DOOR - FRONT/DOOR - REMOVAL). 


Mark the upper or lower hinge bracket (2) location 
on the outside of the lower A-pillar to aid reinstal- 
lation. 


. Remove the screws (1) that secure the hinge 


bracket to the outside of the lower A-pillar. 


. Remove the hinge bracket from the A-pillar. 


. Mark the upper (1) or lower (4) door hinge location 


on the hinge face of the front door (2) to aid rein- 
stallation. 


. Remove the screw (5) that secures the hinge to the 


door. 


. Remove the nut (3) that secures the hinge to the 


stud on the door. 


. Remove the upper or lower hinge from the hinge 


face of the door. 
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INSTALLATION 


AL 


4, 


5. 


Position the upper (1) or lower (4) hinge to the 
hinge face of the front door. 


. Install and tighten the nut (3) that secures the 


hinge to the stud on the door. Tighten the nut to 28 
N-m (21 ft. Ibs.). 


. Install and tighten the screw (5) that secures the 


hinge to the door. Tighten the screw to 28 N-m (21 
ft. tbs.). 


Position the upper or lower hinge bracket (2) onto 
the outside of the lower A-pillar. 
Install and tighten the three screws (1) that secure 


the hinge bracket to the outside of the lower A-pil- 
jar. Tighten the screws to 30 N-m (22 ft. Ibs.). 


. Reinstall the front door onto the vehicle. (Refer to 


23 - BODY/DOOR - FRONT/DOOR_ - 
INSTALLATION). 
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LATCH 
REMOVAL 


1. Remove the trim panel from the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/TRIM 
PANEL - REMOVAL). 

2. Remove the speaker from the inside of the front 
door. (Refer to 8 - ELECTRICAL/AUDIO/SPEAKER 
- REMOVAL). 


3. Remove the watershield from the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/WA- 
TERSHIELD - REMOVAL). 


4. Remove the screw (3) that secures the bottom of 
the pull cup bracket (2) and the bottom of the win- 
dow regulator rear rail to the inside of the front 
door. 

5. Loosen the screw (1) that secures the top of the 
pull cup bracket to the inside of the front door. 

6. Disengage the upper pull cup bracket screw from 
the keyed hole and remove the bracket from the 
inside of the front door. 


i 
i 


ear 


a aa 


81387198 


| 
| 
| 
| 
| 


7. Reach into the back of the door shell to unsnap the 
plastic clip that secures the end of the interior door 
latch Jock Jink (1) to the latch lever and disengage 
the link from the latch (2). 
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LX 


8. 


9. 


Remove the interior door latch lock link and knob 
unit (2) from the front door (1). 


Reach into the back of the door shell to unsnap the 
plastic clip that secures the end of the interior door 
handle latch release link (4) to the latch lever and 
disengage the link from the latch (3). 


10. Reach into the back of the door shell to unsnap 


das 


the plastic clip that secures the end of the exterior 
door handie latch release link (1) to the latch lever 
and disengage the link from the latch. 


For the driver side front door only, reach into the 
back of the door shell to unsnap the plastic clip 
that secures the end of the lock cylinder lock 
actuator link (2) to the latch lever and disengage 
the link from the latch. 
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12. Remove the three screws (2) that secure the latch 


(1) to the outer latch face of the front door. 


much easier after all links are disconnected from 


latch and latch is unscrewed from door. 
13. Reach into the back of the door shell (3) and pull 


NOTE: Wiring connector can be disconnected 


the latch forward far enough to access and dis- 


connect the door wire harness connector (1) from 
the front door latch (2) connector receptacle. 
14. Remove the latch from the interior of the door 


shell. 
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INSTALLATION 


NOTE: Wiring connector can be connected much 
easier with ali links disconnected from latch and 
latch is unscrewed from door. 


1. Connect the door wire harness connector (1) to the 
door latch (2). 


2. Position the latch (1) to the latch face on the inte- 
rior of the front door shell. 

3. Install and tighten the three screws (2) that secure 
the latch to the outer latch face of the front door. 
Tighten the screws to 12 N-m (108 in. {bs.). 
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4. For the driver side front door only, reach into the 
back of the door shell to engage the lock cylinder 
actuator link (2) to the latch lever and snap the 
plastic clip over the link to secure it to the latch (3). 

5. Reach into the back of the door shell to engage the 
exterior door handle latch release link (1} to the 
latch lever and snap the plastic clip over the link to 
secure it to the latch. 

6. Reach into the back of the door shell to engage the 
end of the interior door handle latch release link (4) 
to the latch lever and snap the plastic clip over the 
link to secure it to the latch. 
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7. Position the interior door latch lock link and knob am 
unit (2) into the front door (1). 
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8. 


Reach into the back of the door shell to engage the 
end of the interior door latch lock link (1) to the 
latch lever and snap the plastic clip over the link to 
secure it to the latch (2). 


9. With the upper screw (1) hand-started into the pull 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


cup bracket (2), position the screw into the keyed 
hole on the inside of the front door. 


Install and tighten the screw (3) that secures the 
bottom of the pull cup bracket and the bottom of 
the window regulator rear rail to the inside of the 
front door. Tighten the screw to 11 N-m (100 in. 
Ibs.). 

Tighten the screw that secures the top of the pull 
cup bracket to the inside of the front door. Tighten 
the screw to 10 N-m (90 in. Ibs.). 


Reinstall the watershield onto the inside of the 
front door. (Refer to 23 - BODY/DOOR - FRONT/ 
WATERSHIELD - INSTALLATION). 


Reinstall the speaker onto the inside of the front 
door. (Refer to 8 - ELECTRICAL/AUDIO/ 
SPEAKER - INSTALLATION). 

Reinstall the trim panel onto the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/TRIM 
PANEL - INSTALLATION). 

Use a wrench inserted through the access slot on 
the outer latch face of the front door shell (1) to 
loosen the hex socket latch release adjusting 
screw (3) on the latch (2). 

Cycle the door outside latch release handle 
through its full travel two or three times. 


Tighten the adjusting screw. 
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LOCK CYLINDER 
REMOVAL 


NOTE: A door lock cylinder is used only on the 
driver side front door exterior handle. 


dy 


Remove the handle (1) from the outside of the 
driver side front door. (Refer to 23 - BODY/DOOR - 
FRONT/EXTERIOR HANDLE - REMOVAL). 


. Using hand pressure, push on the face of the lock 


cylinder (2) until it pops out of the cavity in the 
back of the door handle. 


INSTALLATION 


NOTE: A door lock cylinder is used only on the 
driver side front door exterior handle. 


1. 


Insert the lock cylinder (2) into the cavity on the 
back of the door handle (1). 


. Align the lock cylinder in the handie by engaging 


the tab (3) on the outer circumference of the cylin- 
der in the slot of the tab (4) on the wall of the han- 
dle cavity. 


. Reinstall the handle onto the outside of the driver 


side front door. (Refer to 23 - BODY/DOOR - 
FRONT/EXTERIOR HANDLE - INSTALLATION). 
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STRIKER 
REMOVAL 


1. 
2. 


3. 


Open the front door. 
Mark the front door latch striker (3) location on the 
face of the outer B-pillar (1) to aid reinstallation. 


Remove the two screws (2) that secure the striker 
to the B-piflar. 


. Remove the striker from the B-pillar. 


INSTALLATION 


1. 


2. 


Position the front door latch striker (3) on the face 
of the outer B-pillar (1). 

install and tighten the two screws (2) that secure 
the striker to the B-pillar. Tighten the screws to 33 
N-m (24 ft. Ibs.). 


. Adjust the latch striker position as necessary to 


achieve proper door spacing and latch operation. 
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TRIM PANEL 
REMOVAL 


1. 


Disconnect and isolate the battery negative cable. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE). 


. Unsnap and fold back the screw cap below the trim 


panel pull handie to access and remove the screw 
(5) that secures the panel (2) to the pull handie 
bracket. 


. Unsnap and fold back the screw cap within the 


interior remote handle recess of the trim panel fo 
access and remove the screw (4) that secures the 
panel to the inside of the door (1). The screw cap 
on the sedan opens from the top, and the wagon 
opens from the bottom. 


. Remove the four screws (6) that secure the bottom 


and front lower corner of the trim panel to the 
inside of the door. 


. Remove the two push pins (1) at the rear of the 


trim panel and one push pin (1) at the front edge of 
the trim panel. (Refer to 23 - BODY/DOOR - 
FRONT - DESCRIPTION - FASTENERS). 
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6. 


9. 


Pull the trim panel (2) away from the inside of the 
door far enough to disengage the locator pins near 
the top of the panel from the door, then lift the rear 
of the panel upward far enough to disengage the 
interior door latch lock link and knob (1) from the 
clearance hole at the upper rear corner of the 
panel. 


Reach between the top of the trim panel (3) and 
the inside of the door shell to unsnap the plastic 
clip that secures the end of the interior door handle 
latch release link (1) to the handle lever (2) and 
disengage the link from the handle. 


Pull the trim panel (1) away from the inside of the 
door shell far enough to access and disconnect the 
door wire harness (4) connectors from the power 
window/lock/mirror switches (2), the door module 
(6), and the door courtesy lamp (5) as the vehicle 
is equipped. 

Disengage the retainers (3) that secure the door 
wire harness to the inside of the trim panel. 


10. Remove the trim panel from the inside of the 


41. 


door. 


Remove door module if necessary. The heat 
stakes have to be cut off or drilled out. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MOD- 
ULES/DOOR MODULE - REMOVAL). 


NOTE: A battery reconnect procedure must be per- 
formed anytime the battery has been discon- 
nected. (Refer to 8 - ELECTRICAL/BATTERY 
SYSTEM - STANDARD PROCEDURE). 
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INSTALLATION 


1. Check to be certain that the five spring nuts (1 and 


3) are properly installed and in good condition on 


the inside of the door (2). 
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1 and 2) are properly installed and in good condi- 


tion on the inside of the door. 


( 


2. Check to be certain that the three plug grommets 
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3. Installing a new door trim panel (1) with the original 
door module (6) or new door module (6) the mod- 
ule can be attached by using screws or heat stake 
the door module (6) to the trim panel. If the door 
module (6) was removed or being replaced, use 
screws to attach door module (6) to the second set 
of bosses on the door trim panel (1). (Refer to 23 - 
BODY - STANDARD PROCEDURE - HEAT STAK- 
ING). If the door module (6) was removed or being 
replaced, use screws to attach module to the sec- 
ond set of bosses on the door trim panel (1). 


4. Position the trim panel (1) close enough to the 
inside of the door to engage the retainers (3) that 
secure the door wire harness (4) to the inside of 
the trim panel. 


5. Reconnect the door wire harness connectors to the | ee : 
power window/lock/mirror switches (2), the door a138aed6 
module (6), and the door courtesy lamp (5) as the 
vehicle is equipped. 


6. Reach between the top of the trim panel (3) and 
the inside of the door shell to engage the end of 
the interior door handle latch release link (1) to the 
handle lever (2) and snap the plastic clip over the 
link to secure it to the handle. 
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7. Lift the trim panel (2) over the inside of the door far 
enough to engage the interior door latch lock link 
and knob (1) into the clearance hole at the upper 
rear corner of the panel. 
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8. 


10. 


Position the two focator pins (4) on the back of the 
trim panel (2) to the locator holes (3) on the inside 
of the door panel and simultaneously push the 
three upper pins (1) into the grommet plugs near 
the top of the door. Make certain that the upper 
edges of the trim panel are engaged in the grooves 
of the window moldings. 


. Install and tighten the screw (4) that secures the 


interior remote handle recess of the trim panel (2) 
to the inside of the door (1). Tighten the screw to 2 
N-m (16 in. Ibs.). Fold and snap the screw cap over 
the screw. 


install and tighten the screw (5) that secures the 
trim panel (2) to the pull cup bracket below the 
trim panel pull cup. Tighten the screw to 2 Nm 
(16 in. ibs.). Fold and snap the screw cap over 
the screw. 


. Install the three push-pin retainers (1) that secure 


the trim panel to the inside of the door. (Refer to 
23 - BODY/DOOR - FRONT - DESCRIPTION - 
FASTENERS). 


. Install and tighten the four screws (6) that secure 


the bottom and front lower corner of the trim 
panel to the inside of the door. Tighten the screws 
to 2 N-m (16 in. Ibs.). 


NOTE: For vehicles equipped with the optional 
Automatic Express Up power window feature, cal- 
ibration of this feature is required whenever power 


to 


the door module is disrupted. A battery recon- 


nect procedure must be performed anytime the 
battery has been disconnected. (Refer to 8 - ELEC- 
TRICAL/BATTERY SYSTEM - STANDARD PROCE- 
DURE). 


13. 


Reconnect the battery negative cable. 
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WATERSHIELD 
REMOVAL 


CAUTION: Do not allow the watershieid or adhe- 
sive to become contaminated with dirt or other 
foreign substances. 


Do not damage the watershield during removal 
and installation. 


if the watershield becomes contaminated or dam- 
aged, replace the watershield. 


1. Remove the trim panel from the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/TRIM 
PANEL - REMOVAL). 


2. Carefully separate the lower half of the watershield 
(2) from the inside of the door (1). 


3. Lift the lower half of the watershield upward far 
enough to access and pull the trim panel take outs 
of the door wire harness out of the slit near the 
center of the watershield. 


4. Carefully separate the upper half of the watershield 
from the inside of the door. 
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5. Lift the upper half of the watershield upward far enough to disengage the inside latch lock knob and link and the 
inside remote latch release handle link from the slit near the upper rear corner of the watershield. 


6. Remove the watershield from the door. 


INSTALLATION 


CAUTION: Do not allow the watershield or adhe- 
sive to become contaminated with dirt or other 
foreign substances. 


Do not damage the waiershield during removal 
and installation. 


If the watershield becomes contaminated or dam- 
aged, replace the watershield. 


1. Thread the inside latch lock knob and link and the 
inside remote latch release handle link through the 
slit near the upper rear corner of the watershield 
(2). 

2. Place the front and rear dimple formations located 
in the upper watershield into their respective loca- 
tor holes in the door (1) inner panel. 

3. Apply firm and even pressure to the adhesive bead 
along the upper edge of the watershield to seal it 
to the inside of the door. 
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4. Lift the lower half of the watershield upward far enough to access and pull the trim panel take outs of the door 


wire harness out of through the slit near the center of the watershield. 


5. Apply firm and even pressure to the adhesive bead along the remaining edges of the watershield to seal it to the 


inside of the door. Be certain that the watershield is sealed to the inside of the door. 


6. Reinstall the trim panel onto the inside of the front door. (Refer to 23 - BODY/DOOR - FRONT/TRIM PANEL - 


INSTALLATION). 


23-58 DOOR - FRONT 


WINDOW REGULATOR 
REMOVAL 


1. 


Remove the trim panel from the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/TRIM 
PANEL - REMOVAL). 


. Remove the speaker from the inside of the front 


door. (Refer to 8 - ELECTRICAL/AUDIO/SPEAKER 
- REMOVAL). 


. Remove the watershield from the inside of the front 


door. (Refer to 23 - BODY/DOOR - FRONT/WA- 
TERSHIELD - REMOVAL). 


. Remove the screw (3) that secures the bottom of 


the pull cup bracket (2) and the bottom of the win- 
dow regulator rear rail to the inside of the front 
door. 


. Loosen the screw (1) that secures the top of the 


pull cup bracket to the inside of the front door. 


. Disengage the upper pull cup bracket screw from 


the keyed hole and remove the bracket from the 
inside of the front door. 


. Using the regulator, adjust the front door glass (1) 


position up or down as required for access to the 
two window regulator glass clamps (3). 


. Loosen the screw (2) in each of the glass clamps 


far enough to release the glass. 


. Lift the glass out of the regulator clamps and into 


its full up position, then tape the glass securely into 
place. 
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LX 


10. 


11. 


12. 


Remove the two screws (6) that secure the bot- 
tom of the front regulator rail (5) and the regulator 
motor support bracket (4) to the inside of the 
door. 


Loosen the two screws (2) that secure the tops of 
both regulator rails to the keyed holes (1) on the 
inside of the door. 

Lift the front regulator rail upward within the door 
far enough to disengage the screw from the 
keyed hole in the door. 


. Lower the front regulator rail within the door (1) 


far enough to access and disconnect the door 
wire harness connector (4) from the regulator 
motor (2) through the speaker mounting hole (3) 
on the inside of the door near the front. 


. Lift the rear regulator rail upward within the door 


far enough to disengage the screw from the 
keyed hole in the door. 


. Remove the regulator through the large access 


hole on the inside. of the door near the rear. 
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23-60 DOOR - FRONT 


INSTALLATION 


1. 


Load the regulator into the door through the large 
access hole on the inside of the door near the rear. 


. Engage the screw (2) at the top of the rear regula- 


tor rail (3) into the keyed hole (1) on the inside of 
the door near the rear. 


. Position the front regulator rail within the door (1) 


so that the door wire harness connector (4) can be 
reconnected to the regulator motor (2) through the 
speaker mounting hole (3) on the inside of the door 
near the front. 


. Engage the screw at the top of the front regulator 


rail into the keyed hole on the inside of the door 
near the front. 


. Install and tighten the two screws that secure the 


bottom of the front regulator rail and the regulator 
motor support bracket to the inside of the door. 
Tighten the screws to 10 N-m (90 in. Ibs.). 


. Tighten the two screws that secure the tops of both 


regulator rails to the keyed holes on the inside of 
the door. Tighten the screws to 10 N-m (90 in. Ibs.). 
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DOOR - FRONT 23 - 61 


> 4 


7. Remove the tape securing the door glass in its full 
up position, then lower the glass to engage it into 
the two window regulator glass clamps (3). 

&. Using the regulator, lower the glass far enough to 
access ithe two window regulator glass clamp 
screws (2). 


9. Tighten the screw in each of the glass clamps. 
Tighten the screws to 10 N-m (90 in. Ibs.). 


10. With the upper screw (1) hand-started into the pull 
cup bracket (2), position the screw into the keyed 
hole on the inside of the front door. 


11. Install and tighten the screw (3) that secures the 
bottom of the pull cup bracket and the bottom of 
the window regulator rear rail to the inside of the 
front door. Tighten the screw to 11 N-m (100 in. 
ibs.). 


12. Tighten the screw that secures the top of the pull 
cup bracket to the inside of the front door. Tighten 
the screw to 10 N-m (90 in. Ibs.). 


13. Install the watershield onto the inside of the front 
door. (Refer to 23 - BODY/DOOR - FRONT/WA- 
TERSHIELD - INSTALLATION). 


14. Install the speaker onto the inside of the front 
door. (Refer to 8 - ELECTRICAL/AUDIO/ 
SPEAKER - INSTALLATION). 

15. Install the trim panel onto the inside of the front 


door. (Refer to 23 - BODY/DOOR - FRONT/TRIM 
PANEL - INSTALLATION). 
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DOOR 
REMOVAL 


1. 
2. 
3. 


Disconnect and isolate the battery negative cable. 
Open the rear door. 


Disengage the rear door wire harness boot and 
connector (1) from the outside of the lower B-pillar 


(2). 


. Carefully pull the door wire harness boot and con- 


nector (2) out from the B-pillar far enough to 
access and disconnect the body wire harness con- 
nector (1). 


. Open the door to the full open position. 
. Support the door with a suitable lifting device. 


DOOR - REAR 


23 - 


63 


8i3tasad 


= 


= 
8 Bidtal 


528 


23-64 DOOR - REAR 


7. Remove the screw (1) from both the upper and 
lower rear door hinges that secures the door hinge 
bracket (3) to the body hinge bracket (2). 

8. While still supporting the door, close the door to the 
intermediate detent position (one detent from the 
full open position). 


8191a53b 


9. Raise the rear door (2) upward far enough to dis- 
engage the upper and lower hinge pins (3) from 
the pivots (1) on the upper and lower body hinge 
brackets. 

10. Remove the rear door from the vehicle. 


() 
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INSTALLATION 


As 


2. 


Support the rear door (2) with a suitable lifting 
device. 

Position the door with the upper and lower hinge 
pins (3) aligned over the pivots (1) on the upper 
and lower body hinge brackets. 


. Lower the door far enough to engage the hinge 


pins into the pivot holes. 


. While still supporting the door, open the door to the 


full open position. 


. Align the holes in the upper and lower rear door 


hinge brackets (3) with those in the body hinge 
brackets (2). 


. Install and tighten the screw (1) into both the upper 


and lower rear door hinge to secure the door hinge 
brackets to the body hinge brackets. Tighten the 
screws to 42 N-m (31 ft. Ibs.). 


. Remove the lifting device supporting the door. 
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23-66 DOOR - REAR 


8. Carefully pull the body wire harness connector (1) 
out from the B-pillar far enough to reconnect it to 
the door wire harness boot and connector (2). 


9. Engage the rear door wire harness boot and con- 
nector (1) into the wiring clearance hole on the out- 
side of the lower B-pillar (2). 

10. Reconnect the battery negative cable. 


11. Adjust the door hinge positions as necessary to 
achieve proper door spacing and operation. 
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EXTERIOR HANDLE 
REMOVAL 


1. 


Remove the trim panel from the inside of the rear 
door. (Refer to 23 - BODY/DOOR - REAR/TRIM 
PANEL - REMOVAL). 


. Remove the watershield from the inside of the rear 


door. (Refer to 23 - BODY/DOOR - REAR/WATER- 
SHIELD - REMOVAL). 


. Remove the door glass channel and bracket from 


the inside of the rear door. (Refer to 23 - BODY/ 
DOOR - REAR/GLASS RUN CHANNEL - 
REMOVAL). 


. Remove the latch from the inside of the rear door. 


(Refer to 23 - BODY/DOOR - REAR/LATCH - 
REMOVAL). 


. Remove the three screws (2) from the inside of the 


door that secure that exterior handle (1) to the 
door. 


. Remove the handle from the outside of the door. 


INSTALLATION 


1. 


2. 


Position the exterior handle (1) to the mounting 
holes on the outside of the door. 


From the inside of the door, install and tighten the 


three screws (2) that secure that exterior handle to 
the door. Tighten the screws to 5 N-m (44 in. Ibs.). 


. Reinstall the latch to the inside of the rear door. 


(Refer to 23 - BODY/DOOR - REAR/LATCH - 
INSTALLATION). 


. Reinstall the door glass channel and bracket to the 


inside of the rear door. (Refer to 23 - BODY/DOOR 
- REAR/GLASS RUN CHANNEL - INSTALLATION). 


. Reinstall the watershield onto the inside of the rear 


door. (Refer to 23 - BODY/DOOR - REAR/WATER- 
SHIELD - INSTALLATION). 


. Reinstall the trim panel onto the inside of the rear 


door. (Refer to 23 - BODY/DOOR - REAR/TRIM 
PANEL - INSTALLATION). 
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23-68 DOOR - REAR ———_ i ——————————_____________ LX 


GLASS 
REMOVAL 


1. Remove the trim panei from the inside of the rear 
door. (Refer to 23 - BODY/DOOR - REAR/TRIM 
PANEL - REMOVAL). 


2. Remove the inner belt weatherstrip from the rear 
door. 

3. Remove the watershield from the inside of the rear 
door. (Refer to 23 - BODY/DOOR - REAR/WATER- 
SHIELD - REMOVAL). 

4. Remove the glass channel and bracket from the 
inside of the rear door. (Refer to 23 - BODY/DOOR 
- REAR/GLASS RUN CHANNEL - REMOVAL). 

5. Using the regulator, adjust the rear door glass (1) 
position up or down as required for access to the 
iwo window regulator glass clamps (2). 

6. Loosen the screw (2) in each of the glass clamps 
far enough to release the glass. 


B13014e7 


7. From the outside of the rear door, lift the glass (1) 
upward far enough to disengage it from the two 
glass clamps (2). 

8. Lift the glass upward and out from the top of the 
door shell to unload the glass from the door. 
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x —— $$ D00R - REAR 23 - 69 
INSTALLATION 


j. From the outside of the rear door, insert the rear 
door glass (1) into the top of the door shell to load 
the glass into the door. 


2. Engage the glass into the two window regulator 
glass clamps (2). 


81391 4eb 


3. Using the regulator, lower the window as required 
for access to the two window regulator glass clamp 
screws (3). 


4. Tighten the screw in each of the glass clamps. 
Tighten the screws to 10 N-m (90 in. Ibs.). 


5. Reinstall the glass channel and bracket onto the 
inside of the rear door. (Refer to 23 - BODY/ 
DOORS - REAR/GLASS RUN CHANNEL - 
INSTALLATION). 


6. Reinstall the watershield onto the inside of the rear 
door, (Refer to 23 - BODY/DOOR - REAR/WATER- 
SHIELD - INSTALLATION). 

7. Reinstall the inner belt weatherstrip onto the rear 
door. 

8. Reinstall the trim panel onto the inside of the rear 


door. (Refer to 23 - BODY/DOOR - REAR/TRIM 
PANEL - INSTALLATION). 
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23-70 DOOR - REAR LX 


GLASS RUN CHANNEL 
REMOVAL 


1. Remove the irim panel from the inside of the rear 
door. (Refer to 23 - BODY/DOOR - REAR/TRIM 
PANEL - REMOVAL). 

2. Remove the watershield from the inside of the rear 
door. (Refer to 23 - BODY/DOOR - REAR/WATER- 
SHIELD - REMOVAL). 

3. Loosen the two screws (1) that Secure the rear 
door glass channel and bracket (2) to the inside of 
the rear door. 

4. Disengage the two screws from the keyed holes 
near the back of the inner door panel and remove 
the channel and bracket from the interior of the 
rear door. 


8136b544 


INSTALLATION 


1. Position the rear door glass channel and bracket 
(2) into the interior of the rear door. 


2. Engage the two screws (1) into the keyed holes 
near the back of the inner door panel. 


3. Tighten the two screws that secure the channel 
and bracket to the inside of the rear door. Tighten 
the screws to 10 N-m (90 in. Ibs.). 


4. Reinstall the watershield onto the inside of the rear 
door. (Refer to 23 - BODY/DOOR - REAR/WATER- 
SHIELD - INSTALLATION). 

5. Reinstall the trim panel onto the inside of the rear 
door. (Refer to 23 - BODY/DOOR - REAR/TRIM 
PANEL - INSTALLATION). 
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LX 


HINGE 
REMOVAL 


1. Remove the rear door from the vehicle. (Refer to 
23 - BODY/DOOR - REAR/DOOR - REMOVAL). 
2. Mark the upper (2) or lower (4) hinge bracket loca- 


tion on the outside of the lower B-pillar (1) to aid 
reinstallation. 


DOOR - REAR 23-71 


3. Remove the two screws (3) that secure the hinge 
bracket to the outside of the lower B-pillar. 


4. Remove the hinge bracket from the B-pillar. 
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5. Mark the upper (1) or lower (4) door hinge location 
on the hinge face of the rear door (3) to aid rein- 
stallation. 


6. Remove the screw (6) that secures the hinge to the 
door. 

7. Remove the nut (5) that secures the hinge to the 
stud (2) on the door. 

8. Remove the upper or lower hinge from the hinge 
face of the door. 
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23-72 DOOR - REAR 


INSTALLATION 


1. 


Position the upper (1) or lower (4) hinge to the 
hinge face of the rear door (3). 


. Install and tighten the nut (5) that secures the 


hinge to the stud (2) on the door. Tighten the nut to 
28 N-m (27 ft. Ibs.). 


. Install and tighten the screw (6) that secures the 


hinge to the door. Tighten the screw to 28 N-m (21 
ft. Ibs.). 


. Position the upper (2) or lower (4) hinge bracket 


onto the outside of the lower B-pillar (1). 


. Install and tighten the two screws (3) that secure 


the hinge bracket to the outside of the lower B-pil- 
lar. Tighten the screws to 30 N-m (22 ft. Ibs.). 


. Reinstall the rear door onto the vehicle. (Refer to 


23. - BODY/DOOR - REAR/DOOR- - 
INSTALLATION). 
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LX DOOR - REAR 23 - 73 
LATCH 

REMOVAL 

1. Remove the trim panel from the inside of the rear — 


door. (Refer to 23 - BODY/DOOR - REAR/TRIM 
PANEL - REMOVAL). 


. Remove the watershield from the inside of the rear 


door. (Refer to 23 - BODY/DOOR - REAR/WATER- 
SHIELD - REMOVAL). ; 


. Remove the door glass channel and bracket from 


the inside of the rear door. (Refer to 23 - BODY/ 
DOOR - REAR/GLASS RUN CHANNEL - 
REMOVAL). 


. Reach into the back of the door shell to unsnap the 


plastic clip that secures the end of the interior door 
latch lock link (1) to the latch lever and disengage 
the link from the latch (2). 


. Remove the interior door latch lock link and knob 


unit from the rear door. 


. Reach into the back of the door shell to unsnap the 


plastic clip that secures the end of the interior door 
handle latch release link (3) to the latch lever and 
disengage the link from the latch. 


(3) to the outer latch face of the rear door (1). 


8139310¢ 


. Reach into the back of the door shell to unsnap the plastic clip that secures the end of the exterior door handle 
latch release link (4) to the latch lever and disengage the link from the latch. 


. Remove the three screws (2) that secure the latch 
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23-74 DOOR - REAR LX 


NOTE: Wiring connector can be disconnected 
much easier after all links are disconnected from 
latch and latch is unscrewed from door. 


9. Reach into the back of the door shell (3) and pull 
the latch forward far enough to access and discon- 
nect the door wire harness connector (1) from the 
front door latch (2). 


10. Remove the latch from the interior of the door 
shell. 


INSTALLATION 


NOTE: Wiring connector can be connected much 
easier with all links disconnected from latch and 
latch is unscrewed from door. 


1. Connect the door wire harness connector (1) to the 
door latch (2). 
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LX DOOR - REAR 23-75 


2. Position the latch (3) to the latch face on the inte- 
rior of the rear door shell (1). 

3. Install and tighten the three screws (2) that secure 
the latch to the outer latch face of the rear door. 
Tighten the screws to 12 N-m (108 in. tbs.). 


staal 


4. Reach into the back of the door shell to engage the 
exterior door handle latch release link (4) to the _ 
latch (2) lever and snap the plastic clip over the 
link to secure it to the latch. 


5. Reach into the back of the door shell to engage the 
end of the interior door handle latch release link (3) 
to the latch lever and snap the plastic clip over the 
link to secure it to the latch. 
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6. Position the interior door latch lock link and knob 
unit (2) into the rear door (1). 

7. Reach into the back of the door shell to engage the 
end of the interior door latch lock link to the latch 
lever and snap the plastic clip over the link to 
secure it to the latch. 


8. Reinstall the door glass channel and bracket to the 

inside of the rear door. (Refer to 23 - BODY/DOOR 

- REAR/GLASS RUN CHANNEL - INSTALLATION). 

9. Reinstall the watershieid onto the inside of the rear 

door. (Refer io 23 - BODY/DOOR - REAR/WATER- 
SHIELD - INSTALLATION). 

10. Reinstall the trim panel onto the inside of the rear 

door. (Refer to 23 - BODY/DOOR - REAR/TRIM 
PANEL - INSTALLATION). 


23-76 DOOR - REAR 


11. Use a wrench inserted through the access slot on 
the outer latch face of the rear door shell to 
loosen the hex socket latch release adjusting 
screw (2) on the latch (1). 


12. Cycle the door outside latch release handle 
through its full travel two or three times. 


13. Tighten the adjusting screw. 
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STRIKER 
REMOVAL 


1. Open the rear door. 


2. Mark the rear door latch striker (3) location on the 
face of the outer C-pillar (1) to aid reinstallation. 


3. Remove the two screws (2) that secure the striker 
to the C-pillar. 


4. Remove the striker from the C-pillar. 


81 sores 


INSTALLATION 


1. Position the rear door Jatch striker (3) on the face 
of the outer C-pillar (1). 


2. Install and tighten the two screws (2) that secure BAe, /| | 
the striker to the C-pillar. Tighten the screws to 33 | 
| ot 
A 


Nem (24 ft. Ibs.). y 


hice 


3. Adjust the latch striker position as necessary to 
achieve proper door spacing and latch operation. 
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23-78 DOOR - REAR 


TRIM PANEL 
REMOVAL 


1. 


Disconnect and isolate the battery negative cable. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE). 


. Unsnap and fold back the screw cap below the trim 


panel pull cup to access and remove the screw (5) 
that secures the panel (2) to the pull cup bracket. 


. Unsnap and fold back the screw cap within the 


interior remote handle recess of the trim panel to 
access and remove the screw (4) that secures the 
panel to the inside of the door (1). 


. Remove the four screws (6) that secure the bottom 


and front lower corner of the trim panel to the 
inside of the door. 


. Remove the three push-pin retainers (1) that 


secure the trim panel to the inside of the door. 
(Refer to 23 - BODY/DOOR - FRONT - DESCRIP- 
TION - FASTENERS). 
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LX DOOR - REAR 23-79 


6. Pull the trim panel (2) away from the inside of the 
door far enough to disengage the locator pins near 
the top of the pane! from the door and the steel clip 
fastener. Then lift the rear of the panel upward far 
enough to disengage the interior door latch lock 
link and knob (1) from the clearance hole at the 
upper rear corner of the panel. 


8136b625 


7. Reach between the top of the trim panel (3) and 
the inside of the door shell to unsnap the plastic 
clip that secures the end of the interior door handle 
latch release link (1) to the handle lever (2) and 
disengage the link from the handle. 

8. Pull the trim panel away from the inside of the door 
shell far enough to access and disconnect the door 
wire harness connector (5) from the power window 
switch (4). 

9. Remove the trim panel from the inside of the door. 


! 
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NOTE: A battery reconnect procedure must be performed anytime the battery has been disconnected. (Refer 
to 8 - ELECTRICAL/BATTERY SYSTEM - STANDARD PROCEDURE). 


23-80 DOOR - REAR | > ¢ 
INSTALLATION 
{. Check to be certain that the five spring nuts (1 and 
2) are properly installed and in good condition on 
the inside of the door (3). 
813955i9 


2. Check to be certain that the two plug grommets (2) 
are properly installed and in good condition on the 
inside of the door (1). 
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Lx DOOR - REAR 23- 81 


3. Position the trim panel (3) close enough to the 
inside of the door to reconnect the door wire har- 
ness connector (5) to the power window switch (4). 


4. Reach between the top of the trim panel and the 
inside of the door shell to engage the end of the 
interior door handle latch release link (1) to the 
handle iever (2) and snap the plastic clip over the 
link to secure it to the handle. 


5. Lift the trim panel (2) over the inside of the door far 
enough to engage the interior door latch lock link 
and knob (1) into the clearance hole at the upper 
rear corner of the panel. 


81366625 | 
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6. Position the two locator pins (4) on the back of the 
trim panel (2) to the locator holes (3) on the inside 
of the door panel and simultaneously push the two 
upper pins (1) into the grommet plugs near the top 
of the door. Make certain that the upper edges of 
the trim panel are engaged in the grooves of the 
window moldings. 
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23-82 DOOR - REAR 


7. Install and tighten the screw (4) that secures the 
interior remote handle recess of the trim panel (2) 
to the inside of the door (1). Tighten the screw to 2 
N-m (16 in. lbs.). Fold and snap the screw cap over 
the screw. 


8. Install and tighten the screw (5) that secures the 
trim panel (2) to the pull cup bracket below the trim 
panel pull cup. Tighten the screw to 2 N-m (16 in. 
Ibs.). Fold and snap the screw cap over the screw. 


9. Install and tighten the four screws (6) that secure 
the bottom and front lower corner of the trim panel 
to the inside of the door. Tighten the screws to 2 
N-m (16 in. Ibs.). 


10. Install the three push-pin retainers (1) that secure 
the trim panel to the inside of the door. (Refer to 
23 - BODY/DOOR - FRONT - DESCRIPTION). 


NOTE: A battery reconnect procedure must be per- 
formed anytime the battery has been discon- 
nected. (Refer to 8 - ELECTRICAL/BATTERY 
SYSTEM - STANDARD PROCEDURE). 


11. Reconnect the battery negative cable. 
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WATERSHIELD 
REMOVAL 


CAUTION: Do not allow the watershield or adhe- 
sive to become contaminated with dirt or other 
foreign substances. 


Do not damage the watershield during removal 
and installation. 


if the watershield becomes contaminated or dam- 
aged, replace the watershield. 


1. Remove the trim panel from the inside of the rear 
door. (Refer to 23 - BODY/DOOR - REAR/TRIM 
PANEL - REMOVAL). 


2. Carefully separate the lower half of the watershield 
(2) from the inside of the door (1). 


3. Lift the lower half of the watershield upward far 
enough to access and pull the trim panel take out 
of the door wire harness out of the slit near the 
front of the watershield. 


4. Carefully separate the upper half of the watershield 
from the inside of the door. 
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5. Pull the upper front half of the watershield away from the inside of the door far enough to disengage the inside 
remote latch release handle link from the slit in the upper center area of the watershield. 


6. Lift the upper half of the watershield upward far enough to disengage the inside latch lock knob and link from the 


slit in the upper rear corner of the watershield. 
7. Remove the watershield from the door. 


INSTALLATION 


CAUTION: Do not allow the watershield or adhe- 
sive to become contaminated with dirt or other 
foreign substances. 


Do not damage the watershield during removal 
and installation. 


if the watershield becomes contaminated or dam- 

aged, replace the watershield. 

1. Thread the inside latch lock knob and link through 
the slit near the upper rear corner of the water- 
shield (2). 

2. Thread the inside remote iatch release handle link 
through the slit in the upper center area of the 
watershield. 


3. Place the front and rear dimple formations located 
in the upper watershield into their respective loca- 
tor holes in the door (1) inner panel. 


4. Apply firm and even pressure to the adhesive bead 


81360641 


along the upper edge of the watershield to seal it to the inside of the door. 


5. Lift the lower half of the watershield upward far enough to access and pull the trim panel take out of the door 
wire harness out of through the slit near the front of the watershield. 


6. Apply firm and even pressure to the adhesive bead along the remaining edges of the watershield to seal it to the 
inside of the door. Be certain that the watershield is sealed to the inside of the door. 
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7. Reinstall the trim panel onto the inside of the rear door. (Refer to 23 - BODY/DOOR - REAR/TRIM PANEL - 
INSTALLATION). 
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WINDOW REGULATOR 
REMOVAL 


1. 


Remove the trim panel from the inside of the rear 
door. (Refer to 23 - BODY/DOOR - REAR/TRIM 
PANEL - REMOVAL). 


. Remove the watershield from the inside of the rear 


door. (Refer to 23 - BODY/DOOR - REAR/WATER- 
SHIELD - REMOVAL). 


. Remove the door glass channel and bracket from 


the inside of ithe rear door. (Refer to 23 - BODY/ 
DOOR - REAR/GLASS RUN CHANNEL - 
REMOVAL). 


. Remove the screw (2) that secures the bottom of 


the pull cup bracket (1) to the inside of the rear 
door. 


. Loosen the screw that secures the top of the pull 


cup bracket to the inside of the rear door. 


. Disengage the upper pull cup bracket screw from 


the keyed hole and remove the bracket from the 
inside of the rear door. 


. Using the regulator, adjust the rear door glass (1) 


position up or down as required for access to the 
two window regulator glass clamps (2). 


. Loosen the screw (3) in each of the glass clamps 


far enough to release the glass. 


. Lift the glass out of the regulator clamps and into 


its full up position, then tape the glass securely into 
place. 
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23-86 DOOR - REAR 


10. 
1. 


12. 


13. 


14. 


15. 


Remove the screw (1) that secures the top of the 
rear regulator rail (2) to the inside of the door. 


Remove the screw (4) that secures the regulator 
motor support bracket to the inside of the door. 


Loosen the screw that secures the bottom of the 
regulator rail to the keyed hole (3) on the inside of 
the door. 


Lift the rear regulator rail upward within the door 
far enough to disengage the screw from the 
keyed hole in the door. 


Lower the rear regulator within the door (3) far 
enough to access and disconnect the door wire 
harness connector (1) from the regulator motor (2) 
through the large access hole on the inside of the 
door near the front. 

Remove the regulator through the large access 
hole on the inside of the door. 
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INSTALLATION 


45 


@ 


Load the regulator into the door (3) through the 
large access hole on the inside of the door near 
the front. 


. Position the rear regulator within the door so that 


the door wire harness connector (1) can be recon- 
nected to the regulator motor (2) through the large 
access hole on the inside of the door. 


. Engage the screw at the bottom of the rear regula- 


tor rail (2) into the keyed hole (3) on the inside of 
the door near the bottom. 


. Install and tighten the screw (1) that secures the 


top of the rear regulator rail to the inside of the 
door. Tighten the screw to 10 N-m (90 in. Ibs.). 


. Install and tighten the screw (4) that secures the 


regulator motor support bracket to the inside of the 
door. Tighten the screw to 10 N-m (90 in. Ibs.). 
Tighten the screw that secures the bottom of the 
regulator rail to the keyed hole on the inside of the 
door. Tighten the screw to 10 N-m (90 in. Ibs.). 
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12. 


13. 


14. 


15. 


16. 


. Remove the tape securing the door glass in its full 


up position, then lower the glass to engage it into 
the two window regulator glass clamps (2). 


. Using the regulator, lower the glass far enough to 


access the two window regulator glass clamp 
screws (3). 


. Tighten the screw in each of the glass clamps. 


Tighten the screws to 10 N-m (90 in. Ibs.). 


. With the upper screw hand-started into the pull 


cup bracket (1), position the screw into the keyed 
hole on the inside of the rear door. 


. Install and tighten the screw (2) that secures the 


bottom of the pull cup bracket to the U-nut (3) on 
the inside of the rear door. Tighten the screw to 11 
N-m (100 in. Ibs.). 


Tighten the screw that secures the top of the pull 
cup bracket to the inside of the rear door. Tighten 
the screw to 10 N-m (90 in. Ibs.). 


Reinstall the glass channel and bracket onto the 
inside of the rear door. (Refer to 23 - BODY/ 
DOORS - REAR/GLASS RUN CHANNEL - 
INSTALLATION). 


Reinstall the watershield onto the inside of the 
rear door. (Refer to 23 - BODY/DOOR - REAR/ 
WATERSHIELD - INSTALLATION). 


Reinstall the inner belt weatherstrip onto the rear 
door. 
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Reinstall the trim panel onto the inside of the rear door. (Refer to 23 - BODY/DOOR - REAR/TRIM PANEL - 


INSTALLATION). 
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CABLE - REMOTE LOCK ACTUATOR 
REMOVAL 


1. Disconnect battery. 
2. Open the front door. 
3. Remove the lock actuator knob lock nut. 
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4, Open rear door. 

5. Remove the trim panel and watershield. (Refer to 
23 - BODY/DOORS - REAR/TRIM PANEL - 
REMOVAL) 
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6. Cut zip ties connecting actuator cable to door rein- 
forcement. 


7. Drill out rivets (2). 
8. Remove door lock actuator cable from door. 


81630964 


INSTALLATION 


1. Install the cable into the door and through the hole 
in the door shut face. 


2. Install and tighten the cable nut. 
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3. Replace zip ties and fasten to door replacement 
bar. 


4, Rivet actuator cable bracket to door... 

5. Reinstall the watershield and the trim panel. (Refer 
to 23 - BODY/DOORS - REAR/TRIM PANEL - 
INSTALLATION) 
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BELLY PAN 
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INSTALLATION ......... 00.2. eee eee 


CLADDING-BODY SIDE 
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PANEL-COWL TOP 
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RACK-LUGGAGE 
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RACK-LUGGAGE - CROSSBAR 
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CROSSMEMBER-HEADLAMP MOUNTING 
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BELLY PAN 
REMOVAL 


1. Raise and support the vehicle. 


2. Remove the screws (1) that secure the front belly 
pan (2) to the underside of the vehicle. 


3. Remove the front belly pan from the underside of 
the vehicle. 


813530ba 


4. Remove the screws (1) that secure the rear belly 
pan (2) to the underside of the vehicle. 


5. Remove the rear belly pan from the underside of 
the vehicle. 


8135309 


INSTALLATION 


NOTE: During installation, ensure rear belly pan is shingled underneath front belly pan. Failure to do so 
may result in damage to belly pan. 


23-94 EXTERIOR 


1. Position the rear belly pan (2) to the underside of 
the vehicle. 


2. Install the screws (1) that secure the rear belly pan 
to the underside of the vehicle. Tighten the screws 
securely. 


3. Position the front belly pan (2) to the underside of 
the vehicle. 

4. Instail the screws (1) that secure the front belly pan 
to the underside of the vehicle. Tighten the screws 
securely. 


5. Lower the vehicle. 


813930ba 
awed 


LX EXTERIOR 23-95 


CLADDING-BODY SIDE 
REMOVAL 


1. Raise and support the vehicle. 

2. Remove the wheels from the side of the vehicle 
being serviced (Refer to 22 - TIRES/WHEELS - 
REMOVAL). 

3. Remove the pop rivets (2 and 5) from the front 
fender (1) and rear quarter panel (6). 

4. Remove the rear body side cladding (4) by disen- 
gaging the cladding retaining clips from the rocker 
panel (7). 

5. Remove the front body side cladding (3) by disen- 
gaging the retaining clip from the front fender. 
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INSTALLATION 
1. Position the front body side cladding (3) to the front 
fender (1). 


2. Engaging the front cladding retaining clip to the 
front fender. 


3. Position the rear body side cladding (4) to the 
rocker panel (6). 


4. Engaging the rear cladding retaining clips to the 
rocker panel. 


5. Install the pop rivets (2 and 5). 


6. Install the wheels (Refer to 22 - TIRES/WHEELS - 
INSTALLATION). 


7. Lower the vehicle. 
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PANEL-COWL TOP 
REMOVAL 


1. Remove the two push pins (2) that secure the front 
cowl top panel (1) to the right rear corner of the 
engine compartment 


2. Remove the front cowl top panel. 


3. Remove the windshield wiper arms (Refer to 8 - 
ELECTRICAL/WIPERS/WASHERS/WIPER ARMS - 
REMOVAL). 

4. Remove the push-pin (2) that secures each end of 
the cowl top panel (1) to each front fender (7). 

5. Disengage the two 1/4-turn fasteners (3) that 
secure the cowl top panel to the dash panel (5). 

6. Remove the six push-pins (4) that secure the cowl 
top panel to the strut tower support (6). 

7. Disengage the integral retaining clips that secure 
the cowl top panel to the dash panel and remove 
the cowl panel from the engine compartment. 
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INSTALLATION 


1. Position the cowl top panel (14) into the engine 
compartment. 

2. Engage the integral retaining clips that secure the 
cowi top panel to the dash panei (5). 

3. install the six push-pins (4) that secure the cowl 
top panel to the strut tower support (6). 

4. Engage the 1/4-turn fasteners (3) that secure cowl 
top panel to the dash panel. 

5. Install the push-pin (2) that secures each end of 
the cowl top panel to each front fender (7). 


6. Install the windshield wiper arms (Refer to 8 - 
ELECTRICAL/WIPERS/WASHERS/WIPER ARMS - 
INSTALLATION). 


7. Position the front cowl top panel (1) to the right 
rear corner of the engine compartment. 


8. Install the two push-pins (2) that secure the front 
cowl top panel. 
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GRILLE 
REMOVAL 


NOTE: Take the proper precautions to protect the a 
face of the front fascia from cosmetic damage. 


1. Remove the front fascia (1) and place it on a work- 
bench (Refer to 138 - FRAME & BUMPERS/ 
BUMPERS/FRONT FASCIA - REMOVAL). 

2. Remove the screws (2) that secure the grille (3) to 
the inside of the front fascia. 


3. Remove the grille from the front fascia. 
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INSTALLATION 


1. Position the grille into the front fascia. 


2. Install the screws that secure the grille to the front 
fascia. Tighten the screws securely. 

3. Install the front fascia (Refer to 13 - FRAME & 
BUMPERS/BUMPERS/FRONT FASCIA - 
INSTALLATION). 
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RACK-LUGGAGE 
REMOVAL 


1. If equipped, remove the luggage rack crossbars 
(Refer to 23 - BODY/EXTERIOR/LUGGAGE RACK 
CROSSBAR - REMOVAL). 


2. Remove the end caps (1) from the luggage rack 
bars (2) by gently prying up on the end cap to dis- 
engage the two integral retainers (3). 
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3. Remove the two nuts (1) that secure each end of 


the luggage rack crossbars (2) to the top of the | 
vehicle. (4) L ee | 
4. Remove the luggage rack crossbars from the top of ua eer a | 
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INSTALLATION 


1. Position the luggage rack crossbars (2) onto the 
top of the vehicle. 

2. Install the two nuts (1) that secure each end of the 
luggage rack crossbars to the top of the vehicle. 
Tighten the nuts to 7 N-m (60 in. !bs.). 
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23-100 EXTERIOR LX 


3. Position the end cap (1) onto each end of the lug- 
gage rack crossbars (2). 

4. Push down firmly on the end caps until the integral 
retainers (3) fully engage the crossbars. 


5. lf removed, install the luggage rack crossbars 
(Refer to 23 - BODY/EXTERIOR/LUGGAGE RACK 
CROSSBAR - INSTALLATION). 
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RACK-LUGGAGE - CROSSBAR 
REMOVAL 


1. Remove the two screws (1) that secure the front 
luggage rack crossbar (2) to the luggage rack bars 
(3). 

2. Lift the handle on the four luggage rack crossbar 
levers (4) and then turn the levers counter - clock- 
wise to loosen lower clamps (5). 

3. Turn the lower clamps towards the center of the 
vehicle. 

4. Remove the front iuggage rack crossbar and the 


rear luggage rack crossbar (6) from the luggage 
rack bars. 
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INSTALLATION 


NOTE: Do not place the front luggage rack cross- 
bar directly over the sunroof glass, if equipped. 


1. Position the front luggage rack crossbar (2) onto 
the luggage rack bars (3). 


2. Install the two screws (1) that secure the front lug- 
gage rack crossbar to the luggage rack bars. 
Tighten the screws securely. 


3. Position the rear luggage rack crossbar (6) onto 
the luggage rack bars. 


4. Turn the lower clamps (5) towards the outside of 
vehicle. 


5. Turn the handie on the four luggage rack crossbar 
levers (4) clockwise until the lower clamps are tight 
on the luggage rack bars. 

6. Flip the handle on the four luggage rack crossbar 


levers down and attempt to move the crossbars to 
ensure that they are properly locked into position. 
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23-102 EXTERIOR 


CROSSMEMBER-HEADLAMP MOUNTING 


REMOVAL 


1. Disconnect and isolate the negative battery cable. 


2. Remove the front fascia (Refer to 13 - FRAME & 
BUMPERS/BUMPERS/FRONT FASCIA - 
REMOVAL). 


3. Remove the headlamp units (1) (Refer to 8 - 
ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/ 
HEADLAMP UNIT - REMOVAL). 


4. Disconnect the headlamp wire harness from the 
horns. 


5. Remove the bolts that secure the horns to the 
headlamp mounting crossmember and remove the 
horns. 


6. Mark the location of the hood latch (2) on the front 
of the headlamp mounting crossmember (1) to aid 
in reinstallation. 

7. Remove the two bolts (3) that secure the hood 
latch to the headlamp mounting crossmember and 
position the hood latch and cable out of the way. 
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8. Remove the bolts (2) the secure the radiator 
mounting brackets (1) to the headlamp mounting 
crossmember, 


NOTE: Mark the location of the headlamp mount- 
ing crossmember to the other body components 
prior to removal of the crossmember to aid in rein- 
stallation. 


9. Mark the location of the headlamp mounting cross- 
member (1) to the front fenders. 


10. Remove the bolts (2 and 3) that secure the head- 
lamp mounting crossmember to the front fenders. 
11. Remove the bolts (4) that secure the headlamp 
mounting crossmember to the front frame rails (5). 


12. Remove the headlamp mounting crossmember 
from the engine compartment. 
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23-104 EXTERIOR 


INSTALLATION 


1. 


Position the headlamp mounting crossmember (1) 
into the engine compartment. 


. Loosely install the bolts (2 and 3) that secure the 


headlamp mounting crossmember to the front fend- 
ers. 


. Loosely install the bolts (4) that secure the head- 


lamp mounting crossmember to the front frame 
rails (5). 


. Align the headlamp mounting crossmember using 


the alignment marks previously indicated and 
tighten all of the retaining bolts to 28 N-m (21 ft. 
Ibs.). 


. Install the bolts (2) that secure the radiator mount- 


ing bracket (1) to the headlamp mounting cross- 
member. Tighten the bolts to 5 N-m (45 in. Ibs.). 


. Position the latch (2) to the front of the crossmem- 


ber (1). 


. Loosely install the two bolts (3) that secure the 


hood latch to the headlamp mounting crossmem- 
ber. 


. Align the hood latch using the alignment marks 


previously indicated and tighten the hood latch 
bolts to 28 N-m (21 ft. Ibs. ). 
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9g. install the horns onto the headiamp mounting 


crossmember. Tighten the bolts to 28 N-m (21 ft. 
Ibs. ). 


10. Connect the headlamp wire harness to the horns. 


At 


12. 


13. 
14. 


15. 


Install the headlamp units (1) (Refer to 8 - ELEC- 
TRICAL/LAMPS/LIGHTING - EXTERIOR/HEAD- 
LAMP UNIT - INSTALLATION). 


install the front fascia (Refer to 13 - FRAME & 
BUMPERS/BUMPERS/FRONT FASCIA - INSTAL- 
LATION). 


Reconnect the negative battery cable. 


Carefully close the hood and verify hood latch and 
panel alignment. Adjust as necessary. 


If equipped with ACC (Adaptive Cruise Control), 
module must be realigned. (Refer to 8 - ELEC- 
TRICAL/SPEED CONTROL/ADAPTIVE CRUISE 
CONTROL MODULE - STANDARD PROCE- 
DURE) 
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SHIELD-WHEELHOUSE - FRONT 
REMOVAL 


1. 
2. 


Raise and support the vehicle. 

Remove the wheels from the side of the vehicle 
being serviced (Refer to 22 - TIRES/WHEELS - 
REMOVAL). 


. Remove the body side cladding from the side of 


the vehicle being serviced (Refer to 23 - BODY/EX- 
TERIOR/BODY SIDE CLADDING - REMOVAL). 


. Remove the push-pins (1) that secure the lower 


front wheelhouse shield (3) to the front wheelhouse 
shield (8) and the body. 


. Remove lower front wheelhouse shield from the 


vehicle. 


. Remove the front belly pan (Refer to 23 - BODY/ 


EXTERIOR/BELLY PAN - REMOVAL). 


. Remove the push-pins (2) that secure the front 


wheelhouse shield (1) to the body. 


. Remove the front wheelhouse shield from the 


vehicle. 
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INSTALLATION 


1. 


2. 


Position the front wheelhouse shield (1) into the 
front fenderwell. 


Install the push-pin (2) that secure the front wheel- 
house shield to the body. 


. Install the front belly pan (Refer to 23 - BODY/EX- 


TERIOR/BELLY PAN - INSTALLATION). 


. Position the lower front wheelhouse shield (3) onto 


the body. 


. Install the push-pins (1) that secure the lower front 


wheelhouse shield to the front wheelhouse shield 
(2) and the body. 


. Install the body side cladding (Refer to 23 - BODY/ 


EXTERIOR/BODY SIDE CLADDING - INSTALLA- 
TION). 


. Install the front wheels (Refer to 22 - TIRES/ 


WHEELS - INSTALLATION). 


. Lower the vehicle. 
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SHIELD-WHEELHOUSE - REAR 
REMOVAL 


le 
2. 


Raise and support the vehicle. 


Remove the wheels from the side of the vehicle 
being serviced (Refer to 22 - TIRES/WHEELS - 
REMOVAL). 


Remove the rear portion of the body side cladding 
from the side of the vehicle being serviced (Refer 
to 23 - BODY/EXTERIOR/BODY SIDE CLADDING 
- REMOVAL). 

Remove the nuts (1), bolt (2) and the push-pins 
(4), that secure the lower rear wheelhouse shield 
(3) to the body. 


Remove lower rear wheelhouse shield from the 
vehicle. 


Remove the push-pins (1) that secure the rear 
wheelhouse shield (2) to the body. 

Remove the rear wheelhouse shield from the 
vehicle. 
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INSTALLATION 
1. Position the rear wheelhouse shield (2) into the 
rear wheelwell. 


2. Install the push-pins (1) that secure the rear wheel- 
house shield to the body. 


3. Position the lower rear wheelhouse shield (3) onto 
the body. nlf Sy ye needs 

4. Install the nuts (1), bolt (2) and the push-pins (4) : : ; 
that secure the lower rear wheelhouse shield to the 
body. Tighten the nuts and the bolt securely. 

5. Install the rear portion of the body side cladding 
(Refer to 23 - BODY/EXTERIOR/BODY SIDE 
CLADDING - INSTALLATION). 


6. Install the wheels (Refer to 22 - TIRES/WHEELS - 
INSTALLATION), 


7. Lower the vehicle. 
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23-110 EXTERIOR 
SPOILER 


REMOVAL 
300/300C 


1. Disconnect and isolate the negative battery cable. 


2. Remove the lift gate upper trim panel (Refer to 23 - 
BODY/DECKLID/HATCH/LIFTGATE/TAILGATE/ 
TRIM PANEL - REMOVAL). 


3. Disconnect the rear washer fluid supply hose (1). 
. Disconnect the CHMSL wire harness connector (2). 


5. Remove the nuts (3) that secure the rear spoiler to 
the liftgate (4). 


p 


6. Partially remove the rear spoiler (1) from the lift- 
gate to access the wire harness and washer fluid 
supply hose (2). 

7. Remove the rubber grommet from the right top of 
the lift gate and route the wire harness and washer 
supply hose through the opening in the liftgate. 


8. Remove rear spoiler from the vehicle. 
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1. Apply masking tape to the deck lid around the 
perimeter of the spoiler to protect the deck lid paint 
during the spoiler removal process. 


2. Make several knots spaced about 1 inch apart near 
the middie of a 3-4 ft. length of monofilament fish- 
ing line. 

3. Use the knotted monofilament to saw through the 
tape and remove the spoiler without damaging it or 
the deck lid surface. 
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4. All tape/residue must be completely removed from 
the deck lid surface. Use a 3M™ Stripe-Off Wheel 
(Part Nos. 07498 or 07499, which are solid wheels) 
to remove the tape/residue without damaging the 
vehicle surface. = 

5. The following technique is necessary for the 
removal Stripe-Off Wheel to work with the 3M™ 
Acrylic Plus Tape: The wheel must rotate and be 
applied to the tape so that the wheel is providing a 
lifting or peeling action to the tape this will help to 
prevent smearing of the tape. 


6. After removal of the tape/residue with the wheel, 
use 3M™ Prep Solvent-70 (Part No. 08973) as a 
cleaning wipe. Then wipe with isopropyl (rubbing) 
alcohol and dry with a clean, lint-free cloth. 


7. Remove the masking tape from the deck lid. 

8. All tape/residue must also be removed from the 
spoiler, this can be accomplished with the 3M™ 
Stripe-Off Wheel, using caution not to gouge the 
backside of spoiler. 
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23-112 EXTERIOR 


INSTALLATION 
300/300C 


T. 
2. 


Position the rear spoiler (1) to the vehicle. 

Route the wire harness and rear washer fluid sup- 
ply hose (2) through the opening in the liftgate and 
install the grommet to the liftgate. 


. Install the rear spoiler onto the liftgate. 


. Install the nuts (3) that secure the rear spoiler to 


the liftgate (4). Tighten the nuts securely. 


. Connect the CHMSL wire harness connector (2) 


and the washer fluid supply hose (1). 


. Install the liftgate upper trim panel (Refer to 23 - 


BODY/DECKLID/HATCH/LIFTGATE/TAILGATE/ 
TRIM PANEL - INSTALLATION). 


. Connect the negative battery cable. 
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1. Prime the spoiler with 3M™ adhesion promoter (Part No. 06396) in the areas the tape will be applied inboard 
and adjacent to the “hider lip” at the top and bottom edge of the spoiler attaching surface. 


NOTE: Keep all contaminants (fingers, gloves, cloths, etc.) off the adhesive surface of the tape while apply- 
ing it. 


2. Cut 2 pieces of 3M™ acrylic plus attachment tape, 3M p/n 06384, 1330mm (52.4 in.) 


3. Remove one side of the backing paper from a piece of the attachment tape and apply it to the spoiler so it is 
adjacent to the “hider lip” at the top of the spoiler, being careful not to entrap air between the spoiler and tape. 


4. Remove one side of the backing paper from a piece of the attachment tape and apply it to the spoiler so it is 
adjacent to the “hider lip” at the bottom of the spoiler, being careful not to entrap air between the spoiler and 
tape. 

5. Use a hard rubber roller or firm hand pressure to securely bond the tape pieces to the spoiler. 


NOTE: Important Installation Precautions and Recommendations: 

e¢ Application temperatures below 60°F (16°C) should be avoided. If necessary, warm the vehicle surface 
with a heat gun to obtain the recommended vehicle surface application temperature of 60°F to 110°F 
(16°C to 43°C). 

¢ {t is important that the vehicle not have any condensation on it (i.e., a cold vehicle moved into a warm 

shop). 

DO NOT touch or contaminate the exposed adhesive surface of the tape. 

DO NOT apply the new tape over the old tape or tape residue. 

DO NOT let the tape sit around with the adhesive surface exposed. 

DO NOT use an adhesion promoter on the painted surface of the deck lid. 
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6. Peel a portion of the backing paper from both pieces of attachment tape on the drivers side of the spoiler. 


23-114 EXTERIOR Lx 
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7. Starting on the drivers side, locate the end of spoiler 5mm (3/16 in.) from edge of deck lid, immediately below the 
corner radius. HOLD THE OPPOSITE END OF THE SPOILER AWAY FROM THE VEHICLE. Making sure the 
spoiler remains level with the upper character line of the deck lid, slowly apply the tape on the spoiler to the deck 
lid, working from the drivers side to the passenger side of the vehicle while pulling off the remaining backing 
paper as the spoiler installation progresses. 

8. Apply heavy hand pressure all along the spoiler to establish good tape adhesion between the spoiler and deck 
lid. 

9. Check the edges of the spoiler to verify good tape adhesion. Apply more pressure if necessary. 
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MIRROR-SIDE VIEW 
REMOVAL 


1, 
2. 


Disconnect and isolate the negative battery cable. 
Remove the trim panel from the inside of the front 
door (Refer to 23 - BODY/DOOR - FRONT/PANEL- 
TRIM - REMOVAL). 


. Remove the two push pins (2) that secure the win- 


dow trim moiding (1) to the front door. 


. Remove the window trim molding to gain access to 


the mirror fasteners. 


. Disconnect the door wire harness connector (4) 


from the mirror electrical connector (2). 


. Remove the three nuts (1) that secure the outside 


rearview mirror (3) to the front door. 


. Remove the outside rearview mirror from the front 


door. 
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23-116 EXTERIOR 
INSTALLATION 


1. Position the outside rearview mirror (3) to the front 
door. 

2. Install the three nuts (1) that secure the mirror to 
the front door. Tighten the nuts to 7 N-m (60 in. 
ibs.). 

3. Connect the door wire harness connector (4) to the 
mirror electrical connector (2). 


4. Install the window trim molding (1) onto the front 
door. 

5. Install the two push pins (2) that secure the window 
trim molding to the front door. 

6. Install the trim panel to the inside of the front door 
(Refer to 23 - BODY/DOOR - FRONT/PANEL-TRIM 
- INSTALLATION). 


7. Reconnect the negative battery cable. 
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GLASS-SIDE VIEW MIRROR 
REMOVAL 


WARNING: Always wear eye and hand protection when servicing the mirror glass. Failure to observe these 
warnings may result in personal injury from broken glass. 


1. Position the mirror glass (1) so that it is facing in 
toward the vehicle as far as possible. 


2. Disconnect and isolate the negative battery cable. 


3. Using a trim stick C-4755 or equivalent flat bladed 
tool (2), release the two outer mirror glass holder 
retaining clips from the mirror motor by inserting 
the trim stick between the mirror glass holder and 
the mirror motor. 


4. Carefully pull/pry the outside edges of the mirror 
glass holder (1) away from the mirror motor (2) to 
disengage the remaining six mirror glass retaining 
clips (3) from the mirror motor. 

5. Separate the mirror glass holder from the mirror 


motor and disconnect the mirror wire harness from 
the heated glass electrical connector, if equipped. 
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23-118 EXTERIOR 
INSTALLATION 


1. Connect the mirror wire harness to the heated 
glass electrical connector, if equipped. 


2. Position the mirror glass holder (1) to the mirror 
assembly and align the eight mirror glass retaining 
clips (3) to the mirror motor (2). 


NOTE: Pressure must be applied equally over the 
center portion of the mirror glass to fully engage 
the mirror glass retaining clips to the mirror 
motor, 


3. Using one hand, carefully push the mirror glass 
holder (1) onto the mirror motor, while at the same 
time supporting the mirror housing (2) from the 
backside with the other hand. Firmly push on the 
mirror glass holder until all eight mirror glass retain- 
ing clips are fully engaged. 

4. Verify retention of the mirror glass holder by gently 
pulling outward on the glass. 


5. Reconnect the negative battery cable. 
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EXTERIOR 23-119 
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COWL EXTENSION TRIM 
REMOVAL 


1. Insert special tool C-4755 (from the outside in the 
direction of arrow 2) under the middle of the trim 
extension (2). 

2. Slide trim stick up to the upper spring clip retainer, 
and pry to disengage clip. 

3. Slide the trim stick down to the lower spring clip 
retainer, and pry to disengage clip. 
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INSTALLATION 
1. Place trim extension (2) against cowl (1) and align 
spring clips with holes on cowl. 


2. Tap trim extension on to cowl (1) ensuring trim 
extension (2) is properly seated. 
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23-120 HOOD 


BUMPER-ADJUSTMENT 


REMOVAL .........0.....00008- 


HINGE 


REMOVAL .......0.0... 00 eens 
INSTALLATION ..........2..0.. 


HOOD 


REMOVAL ..............000000. 


LATCH 


REMOVAL .............0.20005- 
INSTALLATION ................ 


LATCH RELEASE CABLE 


REMOVAL ......... 0.00 cee eee 
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BUMPER-ADJUSTMENT 
REMOVAL 


1. 
2. 


Open and support the hood. 

Unscrew the hood adjustement bumper(s) (1) from 
the mounting hole(s) in the top of the headlamp 
mounting crossmember (2). 


. Remove the adjustment bumper(s) from the 


vehicle. 


INSTALLATION 


1. 


Install the hood adjustment bumper(s) (1) into the 
mounting hole(s) located in the top of the head- 
lamp mounting crossmember (2). 


. Adjust the adjustment bumper(s) in or out of the 


crossmember as necessary to achieve proper hood 
alignment. 
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23-122 HOOD 


HINGE 
REMOVAL 


1. 


2. 


Open and support the hood (2) with a suitable prop 
or block. 


If the vehicle is so equipped, disconnect the upper 
end of the gas support cylinder from the upper 
bracket of the hood hinge (3). (Refer to 23 - BODY/ 
HOOD/SUPPORT CYLINDER - REMOVAL). 


. Mark the location of the hood hinge upper bracket 


on the hood (2) inner panel to aid reinstallation. 


. Remove the two screws (1) that secure the hinge 


to the hood. 


. Mark the hinge lower bracket location on the inside 


of the front fender ledge (5) to aid reinstallation. 


. Remove the two screws (4) that secure the hinge 


to the fender. 


. Remove the hood hinge from the vehicle. 


INSTALLATION 


1. 


Position the lower bracket of the hood hinge (8) to 
the inside of the front fender ledge (5) on the vehi- 
cle. 


. Install and tighten the two screws (4) that secure 


the hinge to the fender. Tighten the screws to 28 
N-m (21 ft. Ibs.). 


. Position the hood panel (2) to the upper hinge 


bracket on the vehicle. 


. Install and tighten the two screws (2) that secure 


the hinge to the hood. Tighten the screws to 28 
N-m (21 ft. Ibs.). 


. Hf the vehicle is so equipped, reinstall the upper 


end of the gas support cylinder to the upper hinge 
bracket. (Refer to 23 - BODY/HOOD/SUPPORT 
CYLINDER - INSTALLATION). 


. Remove the fixture being used to support the hood 


for service and close the hood. 


. Adjust the hood hinge position as necessary to 


achieve proper spacing and operation. 
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HOOD 


REMOVAL 


1. Open and support the hood (2). 

2. Disconnect the washer supply hose between the 
body and the two washer nozzles on the underside 
of the hood. : 

3. Mark both upper hinge bracket (3) locations on the 
hood inner panel to aid reinstallation. 

4. With the aid of an assistant, support the hood while 
removing the two screws (1) that secure each 
upper hinge bracket to the hood. 


5. Remove the hood from the vehicle. 


HOOD = 23 - 123 


INSTALLATION 


1. With the aid of an assistant, support and position 
the hood panel (2) to the two upper hinge brackets 
(3) on the vehicle. 


2. Install and tighten the two screws (1) that secure 
each upper hinge bracket to the hood. Tighten the 
screws to 28 N-m (21 ft. Ibs.). 


3. Reconnect the washer supply hose between the 
body and the two washer nozzies on the underside 
of the hood. 

4. Close the hood. 

5, Adjust the hood hinge positions and the hood 
adjuster bumpers as necessary to achieve proper 
spacing and operation. 
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23-124 HOOD LX 
LATCH 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Unsnap the left underhood appearance cover (4) 
from the headlamp mounting crossmember (1). 


3. Disengage the interlocking feature on the inboard 
end of the left underhood appearance cover from 
the inboard end of the right cover (2) and remove it 
from the vehicle. 

4, Unsnap the right underhood appearance cover 
from the headlamp mounting crossmember and 
remove it from the vehicle. 


5. Mark the location of the hood latch (2) on the front 
of the headlamp mounting crossmember (1) to aid 
reinstallation. 

6. Remove the two screws (3) that secure the latch to 
the front of the crossmember. 


613a9768 


7. Pull the latch (1) away from the front of the cross- 
member far enough to access and disengage the 
hood latch release cable housing from the latch 
and the cable ball end (2) from the latch lever. 


8. Remove the hood latch from the vehicle. 
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LX 


INSTALLATION 


1. Position the hood latch (1) close enough to the 
front of the headlamp mounting crossmember to 
access and engage the hood latch release cable 
ball end (2) to the latch lever and the cable hous- 
ing to the latch. 


2. Position the latch (2) to the front of the crossmem- eens ret Caer EE: 
ber (1). 

3. Install and tighten the two screws (3) that secure 
the latch to the crossmember. Tighten the screws 
to 28 N-m (21 ft. Ibs.). 


4. Adjust the latch position as necessary to achieve 
proper hood latch operation. 


5. Position the right underhood appearance cover (2) 
to the headlamp mounting crossmember (1). 


6. Using hand pressure, press the right appearance 
cover downward until each of the integral clips (8) 
snaps into the receptacies in the headlamp mount- 
ing crossmember. 


7. Engage the interlocking feature on the inboard end 
of the left appearance cover (4) with the inboard 
end of the right cover and position it to the head- 
lamp mounting crossmember. 

8. Using hand pressure, press the left appearance 
cover downward until each of the integral clips 
snaps into the receptacies in the headlamp mount- 
ing crossmember. 


9. Reconnect the battery negative cable. 
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23-126 HOOD 


LATCH RELEASE CABLE 
REMOVAL 


1. 


Remove the hood latch (2) from the vehicle. (Refer 
to 23 - BODY/HOOD/LATCH - REMOVAL). 


. Remove the left headlamp unit from the vehicle. 


(Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - 
EXTERIOR/HEADLAMP UNIT - REMOVAL). 


. Disengage the hood latch release cable from the 


integral routing clips on the headlamp mounting 
crossmember and the routing clips (1) along the 
left side of the engine compartment. 


. From the passenger compartment, remove the 


closeout panel from beneath the left side of the 
instrument panel. (Refer to 23 - BODY/INSTRU- 
MENT PANEL/INSTRUMENT PANEL SILENCER - 
REMOVAL). 


. Unseat the hood laich release cable grommet (1) 


from the dash panel. 


. Remove the two screws (4) that secure the hood 


latch release handle (3) to the lower instrument 
panel reinforcement (2). 


. Remove the hood latch release handle and cable 


through the passenger compartment of the vehicle. 
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INSTALLATION 


1. Position the hood latch release handle and cable 
(3) under the left side of the instrument panel in the 
passenger compartment of the vehicle. 


2. Thread the cable through the appropriate hole in 
the dash panel far enough to seat the cable grom- 
met (1) into the hole. 


3. Position the hood latch release handie to the lower 
instrument panel reinforcement (2). 


4. Install and tighten the two screws (4) that secure 
the handle to the reinforcement. Tighten the screws 
to 5 N-m (45 in. Ibs.). 


5. Reinstall the closeout panel beneath the left side of 
the instrument panel. (Refer to 23 - BODY/IN- 
STRUMENT PANEL/INSTRUMENT PANEL 
SILENCER - INSTALLATION). 


6. Route the hood latch release cable from the dash 
panel along the left side of the engine compartment 
to the center of the headlamp mounting crossmem- 
ber as shown. 


7. Fully engage the cable into the integral routing 
clips on the headlamp mounting crossmember and 
the routing clips (1) along the left side of the 
engine compartment. 

8. Reinstall the left headlamp unit to the vehicle. 
(Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - 
EXTERIOR/HEADLAMP UNIT - INSTALLATION). 


9. Reinstall the hood latch (2) to the vehicle. (Refer to 
23 - BODY/HOOD/LATCH - INSTALLATION). 
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23-128 HOOD 


LATCH STRIKER 
REMOVAL 


1. 
2. 


3. 


Open and support the hood (3). 


Remove the two screws (2) that secure the latch 
striker (1) to the hood inner reinforcement. 


Remove the striker from the vehicle. 


INSTALLATION 


i: 


2. 


Position the latch striker (1) to the underside of the 
hood (3). 

Install and tighten the two screws (2) that secure 
the striker to the hood inner reinforcement. Tighten 
the screws to 28 N-m (21 ft. Ibs.). 


. Close the hood. 
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ROD-PROP 
REMOVAL 


1. 
2. 


Open and support the hood. 

Remove the blind rivet (1) that secures the hood 
prop rod (2) pivot bracket to the right side of the 
headlamp mounting crossmember (3). 


. Disengage the prop rod from the rod clip (4) on the 


left side of the headlamp mounting crossmember. 


. Remove the hood prop rod from the vehicle. 


INSTALLATION 


1: 


Position the hood prop rod (2) pivot bracket to the 
right side of the headlamp mounting crossmember 


(3). 


. Secure the pivot bracket to the headlamp mounting 


crossmember with a new blind rivet (1). 


. Engage the prop rod into the rod clip (4) on the left 


side of the headlamp mounting crossmember. 


. Close the hood. 
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23-130 HOOD LX 


SUPPORT CYLINDER 


REMOVAL 


1. Open and support the hood with a suitable prop or 
block. 


2. Insert a small flat-bladed tool into the lower notch 
of the retainer (1) of the lower ball socket end (2) 
of the support cylinder on the top of the fender load 
beam and carefully pry the retaining clip upward to 
the installation position. 
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WARNING: To avoid personal injury or death, dur- 
ing service lift the ball socket end retaining clip 
only far enough to release the socket from the ball 
stud. Excessive prying or removal of the clip may 
result in improper clip spring tension. Improper 
clip tension may result in the support cylinder 
separating from the ball stud causing sudden, 
unexpected loss of hood support. 


ro 


3. Insert a small flat-bladed tool (3) into the notch on 
the outer face of the upper ball socket end (1) of 
the support cylinder and carefully pry the retaining 
clip (2) outward while pulling the ball socket away 
from the ball stud (4) on the upper hood hinge 
bracket. 


4. Release the retaining clip to its installed position. 
. Disengage the lower ball socket from the ball stud. 
6. Remove the support cylinder from the vehicle. 
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INSTALLATION 


1. Check to be certain that the ball stud (3) on the top 
of the fender load beam is in good condition and 
properly installed. Tighten the ball stud to 28 N-m 
(21 ft. {bs.). 


2. Position the ball socket on the rod end of the sup- 
port cylinder (1) to the ball stud on the top of the 
fender load beam. 
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3. Check to be certain that the ball stud (1) secured 
by a U-nut (3) to the upper bracket (2) of the hood 
hinge is in good condition and properly installed. 
Tighten the bali stud to 28 N-m (21 ft. Ibs.). 

4. Position the ball socket on the cylinder end of the 
support cylinder (4) to the ball stud on the upper 
bracket of the hood hinge. 

5. Using hand pressure, press the ball socket onto 
the ball stud until the retainer clip snaps into place. 

6. Inspect to be certain that the retaining clip on each 
of the support cylinder ball socket ends is fully 
seated. 

7. Remove the service prop or block and close the 
hood. 
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23-132 HOOD 


AIR INLET- FRESH AIR DUCT 
REMOVAL 


NOTE: On SRT 8 models only. 


1. Remove hood liner. 


2. Remove push pins (2) and remove air inlet (1) from 
hood (2). 


INSTALLATION 
NOTE: On SRT 8 models only. 


1. Place air inlet (1) to hood (2). 
2. Insert push pins (3) fastening air inlet to hood. 
3. Install hood liner and push pins. 
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HOOD-BEZEL 
REMOVAL 
NOTE: On SRT 8 models only. 


1. Using special tool C-4755, release tabs securing 
bezel (1) to hood (2). 


2. Remove bezel (1). 
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INSTALLATION 


NOTE: On SRT 8 models only. 


1. Insert top of hood bezel to hood (2). 


2. Insert bottom of hood bezel (1) to hood (2) ensur- 
ing bezel clips fasten. 
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INSTRUMENT PANEL 
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ASSEMBLY-INSTRUMENT PANEL 
REMOVAL 


WARNING: To avoid personal injury or death, on vehicles equipped with air bags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat beit tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 


WARNING: To avoid personal injury or death, never strike or drop the occupant restraint controller, as it can 
damage the impact sensor or affect its calibration. The occupant restraint controller contains the impact 
sensor, which enables the system to deploy the supplemental restraints. if an airbag control module is acci- 
dentally dropped during service, the module must be scrapped and replaced with a new unit. Failure to 
observe this warning could result in accidental, incomplete, or improper supplemental restraint deployment. 


CAUTION: On vehicles equipped with the Occupant Classification System (OCS), never replace both the 
Occupant Restraint Controller (ORC) and the Occupant Classification Module (OCM) at the same time. If 
both require replacement, replace one. Then perform the supplemental restraint verification test before 
replacing the other. Both the ORC and the OCM store OCS calibration data, which they transfer to one 
another when one of them is replaced. If both are replaced at the same time, an irreversible fault will be set 
in both modules. 
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. Before proceeding with the following repair procedure, review all warnings and cautions. 
. Disconnect and isolate negative battery cable. 
. Raise and support the vehicle. 


. Disconnect the steering column from the steering coupling (Refer to 19 - STEERING/COLUMN/STEERING COU- 
PLING - REMOVAL). 
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23-136 INSTRUMENT PANEL Lx 


5. Lower the vehicle. 

6. Remove steering column as necessary (Refer to 19 - STEERING/COLUMN - REMOVAL). 

7. Remove the left and right side instrument panel silencers (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRU- 
MENT PANEL SILENCER - REMOVAL). 

8. Remove the screws (2 and 6) that secure the steering column cover (1) to the instrument panel. 

9. Disconnect the wire harness connector (3) from the trunk release switch. 

10. Disconnect the hood release cable (4) from the hood release handle (5) and remove the steering column cover 

from the vehicle. 


11. Remove the screws (3) that secure the instrument 
panel steering column cover reinforcement (1) to 
the bracket (2) and remove the reinforcement from 
the vehicie. 


12. Disconnect the body wire harness connectors (1 
and 3) from the instrument panel wire harness 
connectors. 


13. Disconnect the body wire harness connectors (2 
and 4) from the transmission control module. 
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14. 


15. 


17, 


18. 


Remove the center floor console (Refer to 23 - 
BODY/INTERIOR/CONSOLE-FLOOR - 
REMOVAL). 

Remove the ash receiver from the instrument 
panel (Refer to 23 - BODYANSTRUMENT PANEL/ 
ASH RECEIVER - REMOVAL). 


. Disconnect the instrument panel wire harness 


connector (1) from the occupant restraint control- 
ier (ORC) module. 


Disconnect the antenna coax (1) from the instru- 
ment panel coax extension. 

Disconnect the wire harness connectors (2, 4, 5 
and 6) from the instrument panel wire harness 
connectors (3). 
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19. Remove the A-pillar trim panels (Refer to 23 - BODY/INTERIOR/PANEL-A-PILLAR TRIM - REMOVAL). 
20. Disconnect the wire harness connectors (1 and 2) located on the A-pillars. 
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21. Remove the end caps from the left and right side of the instrument panel to access the instrument panel side 
support bolts (1) and remove the bolts. 


Lx $$$ ____________—_——— INSTRUMENT PANEL 23 - 139 


22. Remove the defroster grille to access the instrument panel top retaining bolts (2) and remove the bolts (Refer 
to 23 - BODY/INSTRUMENT PANEL/GRILLE-DEFROSTER - REMOVAL). 


23. Remove the bolts (3) that secure the bottom of the instrument panel. 


o @ 
on Spares : J 


aes 
tJ 
KS, 


ALI 
ll 


S Gy 


24. Lift the instrument panel assembly (2) off of the supports {1 and 5). Guide the steering column end (4) through 
the opening in the dash panel (3) and remove the instrument panel through the passenger door. 

25. If required, remove the spring nuts (1) from the 
dash panel. 
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23-140 INSTRUMENT PANEL ————_ ——o—________________. LX 
INSTALLATION 


WARNING: To avoid personal injury or death, on vehicles equipped with air bags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys- 
tem, seat belt tensioner, impact sensor, or instrument panei component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 


WARNING: To avoid personal injury or death, never strike or drop the occupant restraint controller, as it can 
damage the impact sensor or affect its calibration. The occupant restraint controller contains the impact 
sensor, which enables the system to deploy the supplemental restraints. If an airbag control module is acci- 
dentally dropped during service, the module must be scrapped and replaced with a new unit. Failure to 
observe this warning could result in accidental, incomplete, or improper supplemental restraint deployment. 


CAUTION: On vehicles equipped with the Occupant Classification System (OCS), never replace both the 
Occupant Restraint Controller (ORC) and the Occupant Classification Module (OCM) at the same time. If 
both require replacement, replace one. Then perform the supplemental restraint verification test before 
replacing the other. Both the ORC and the OCM store OCS calibration data, which they transfer to one 
another when one of them is replaced. If both are replaced at the same time, an irreversible fault will be set 
in both modules. 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. 

2. If required, install new spring nuts (1) into the dash 
panel. 
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column end (4) through the opening in the dash panel (3) and install the instrument panel onto the supports (1 


3. Position the instrument panel assembly (3) into the vehicle through the drivers side door. Guide the steering 
and 5). 


4. Loosely install all the bolts that secure the instrument panel! to the body. Then tighten the bolts in the following 


order: 


23-142 INSTRUMENT PANEL Lx 


e Top of instrument panel (2) to 8 N-m (70 in. Ibs.). 
e Side support bolts (1) to 27 N-m (20 ft. Ibs.). 
e Bottom of instrument panei (3) to 6 N-m (55 in. Ibs.). 
5. Install the end caps ito the left and right side of the instrument panel. 


6. Install the defroster grille to the top of the instrument panel (Refer to 23 - BODY/ANSTRUMENT PANEL/GRILLE- 
DEFROSTER - INSTALLATION). 
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7. Connect the wire harness connectors (1 and 2) located on the A-pillars. 
8. Install the A-piflar trim panels (Refer to 23 - BODY/INTERIOR/PANEL-A-PILLAR TRIM - INSTALLATION). 
9. Connect the wire harness connectors (2, 4, 5 and 


6) to the instrument panel wire harness connector SS eee 
oy , l& 5 Se (3) | 
10. Connect the antenna coax (1) to the instrument m i 
panel coax extension. Neb ae 
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13. 


14. 


15. 


16. 
17. 


18. 


. Connect the instrurnent panel wire harness con- 


nector (1) to the occupant restraint controller 
(ORC) module. 


. Install the ash receiver into the instrument panel 


(Refer to 23 - BODY/INSTRUMENT PANEL/ASH 
RECEIVER - INSTALLATION). 


install the center floor console (Refer to 23 - 
BODY/INTERIOR/CONSOLE-FLOOR - 
INSTALLATION). 


Connect the body wire harness connectors (2 and 
4) to the transmission control module. 


Connect the body wire harness connectors (1 and 
3) to the instrument panel wire harness connec- 
tors. 


install steering column as necessary (Refer to 19 
- STEERING/COLUMN - INSTALLATION). 
Position the instrument panel steering column 
cover reinforcement (1) onto the bracket (2). 
Install the screws (3) that secure the instrument 


panel steering column cover reinforcement to the 
bracket. Tighten the screws securely. 
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23-144 INSTRUMENT PANEL 4 
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19. Position the steering column cover (1) into the vehicle. 

20. Connect the hood release cable (4) to the hood release handle (5). 

21. Connect the wire harness connector (3) to the trunk release switch. 

22. Install the screws (2 and 6) that secure the steering column cover (1) to the instrument panel. Tighten the 
screws securely. 

23. Install the left and right side instrument panel silencers (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRU- 
MENT PANEL SILENCER - INSTALLATION.) 

24. Raise and support the vehicle. 

25, Connect the steering column to the steering coupling (Refer to 19 - STEERING/COLUMN/STEERING COU- 
PLING - INSTALLATION). 

26. Lower the vehicle. 


CAUTION: Do not reconnect the negative battery cable at this time. The supplemental restraint system ver- 
ification test procedure should be performed following service of any supplemental restraint system com- 
ponent. 


27. Perform the supplemental restraint system verification test (Refer to 8 - ELECTRICAL/RESTRAINTS - STAN- 
DARD PROCEDURE - VERIFICATION TEST). 
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ASH RECEIVER 
REMOVAL 


i. Disconnect and isolate the negative battery cable. 


2. Remove the gear shift center bezel from the floor 
console (4) (Refer to 23 - BODY/INTERIOR/CON- 
SOLE-FLOOR - REMOVAL). 

3. Set the emergency brake and place the gear shift 
lever into Low gear. 


4. Using a trim stick C-4755 or equivalent (1), remove 
the ash receiver (2) from the instrument panel (3) 
by releasing the snap retainers from the instrument 
panei. 
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5. If equipped, disconnect the wire harness connectors (2) from the heated seat switches and remove the switches 
as required (Refer to 8 - ELECTRICAL/HEATED SEATS/SWITCH-HEATED SEAT - REMOVAL). 


6. Disconnect the wire harness connector (3) from the lighter and remove the lighter assembly as required. 
7. Remove the ash receiver from the vehicle. 


23-146 INSTRUMENT PANEL 4 


INSTALLATION 
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1. If equipped and removed, install the heated seat switches into the ash receiver (Refer to 8 - ELECTRICAL/ 
HEATED SEATS/SEAT SWITCH - INSTALLATION) and connect the wire harness connectors (2) to the switches. 


2. If removed, install the lighter assembly into the ash receiver and connect the wire harness connector (3) to the 
lighter. 


3. Install the ash receiver assembly (1) into the instrument panel by carefully pushing the receiver housing into the 
instrument panel until the snap retainers are fully seated. 


4. Install the gear shift center bezel onto the floor console (4) 
. Place the gear shift lever into Park and release the emergency brake. 
6. Reconnect the negative battery cable. 
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BEZEL-CENTER 


REMOVAL 
CHRYSLER 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. 

2. Using a trim stick C-4755 or equivalent (1), remove 
the center bezel (2) from. the instrument panel (3) 
by releasing the snap retainers from the instrument 
panel. 


3. Disconnect the electrical connectors (3) from the 
A/C - heater control (4) and the clock and remove 
the center bezel (1) from the vehicle. 
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23-148 INSTRUMENT PANEL LX 
DODGE 
1. Before proceeding with the following repair proce- : = a : ee arse 
dure, review all warnings and cautions. if ~— 
2. Using a trim stick C-4755 or equivalent (1), remove il \ a 
the center bezel (2) from the instrument panel (3) AN 


by releasing the snap retainers from the instrument 
panel. 


3. Disconnect the electrical connectors (3) from the 
A/C - heater control (4) and the switch pod and 
remove the center bezel (1) from the vehicle. 
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INSTALLATION 
CHRYSLER 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions 


2. Position the center bezel (1) near the instrument 
panel (2). 

3. Connect the electrical connectors (3) to the A/C - 
heater control (4) and the clock. 


4. Install the center bezel (1) onto the instrument 
panel (2) and carefully push on the outside edges 
of the center bezel to fully seat the snap clip retain- 
ers into the instrument panel. 
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23-150 INSTRUMENT PANEL 


DODGE 

1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. 

2. Position the center bezel (1) near the instrument 
pane! (2). 

3. Connect the electrical connectors (3) to the A/C - 
heater control (4) and the switch pod. 


ib 


. Install the center bezel (1) onto the instrument 
panel (2) and carefully push on the outside edges 
of the center bezel to fully seat the snap clip retain- 
ers into the instrument panel. 
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INSTRUMENT PANEL 23 - 151 


LX 
BEZEL-CLUSTER 


REMOVAL 
REMOVAL 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. 

2. Using a trim stick C-4755 or equivalent (1), gently 
pry between the ignition switch bezel (2) and the 
instrument cluster bezel (3) to release the snap 
retainers that secure the switch bezel. 


3. Remove the ignition switch bezel from the vehicle. 


4, Using a trim stick C-4755 or equivalent (1), gently 
pry between the instrument panel (2) and the clus- 
ter bezel (3) to release the snap clip retainers that 
secure the cluster bezel. 


23-152 INSTRUMENT PANEL 


DODGE 


ai 


2. 


Before proceeding with the following repair proce- 
dure, review all warnings and cautions. 
Using a trim stick C-4755 or equivalent (1), gently 
pry between the ignition switch bezel (2) and the 
instrument cluster bezel (3) to release the snap 
retainers that secure the switch bezel. 


. Disconnect the wire harness connector from the 


headlamp switch (4) and remove the cluster bezel 
from the vehicle. 


. Using a trim stick C-4755 or equivalent (1), gently 


pry between the cluster bezel (2) and the instru- 
ment panel (3) to release the snap clip retainers 
that secure the cluster bezel. 


. If required, remove the headlamp switch from the 


cluster bezel (Refer to 8 - ELECTRICAL/LAMPS/ 
LIGHTING - EXTERIOR/HEADLAMP SWITCH - 
REMOVAL). 


. Remove the ignition switch bezel from the vehicle. 
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Lx INSTRUMENT PANEL 23 - 153 


INSTALLATION 
CHRYSLER 


1. Position the cluster bezel (1) onto the instrument 
panel (2). 

2. Carefully push on the cluster bezel to fully seat the 
snap clip retainers into the instrument panel. 


3. Position the ignition switch bezel (1) into the cluster 
bezel (2). 

4. Carefully push on the ignition switch bezel to 
engage the snap retainers that secure the switch 
bezel. 
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23-154 INSTRUMENT PANEL 


INSTALLATION 


1. 


If removed, install the headlamp switch (1) into the 
cluster bezel (2) (Refer to 8 - ELECTRICAL/ 
LAMPS/LIGHTING - EXTERIOR/HEADLAMP 
SWITCH - INSTALLATION). 


. Position the cluster bezel into the vehicle and con- 


nect the wire harness connector to the headlamp 
switch. 


. Install the cluster bezel onto the instrument panel 


(3) and carefully push on the cluster bezel to fully 
seat the snap clip retainers into the instrument 
panel. 


. Position the ignition switch bezel (1) into the cluster 


bezel (2). 


. Carefully push on the ignition switch bezel to 


engage the snap retainers that secure the switch 
bezel. 
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BIN-GLOVE BOX 


REMOVAL 


1. Open the glove box bin (1). 

2. Push in on both sides of glove box bin to disen- 
gage the glove box stops (2) and lower the bin. 

3. Pivot the glove box bin downward and disengage 
the bin hinge hooks (3) from the instrument panel 
hinge brackets (4) located at each end of the bin. 


4. Turn the glove box bin (1) sideways and remove 
the support strap and retainer assembly (2) from 
the outboard end of the bin. 


5. Remove the glove box bin from the vehicle. 
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23-156 INSTRUMENT PANEL ———_—————____________________- LX 
INSTALLATION 


1. Position the glove box bin (1) into the vehicle. 


2. Turn the glove box bin sideways and install the 
support strap and retainer assembly (2) onto the 
outboard end of the bin. 


3. Engage the glove box bin hinge hooks (3) onto the 
instrument panel hinge brackets (4) located at each 
end of the glove box bin (1) and pivot the bin 
upward. 

4. To engage the glove box stops (2), push inward on 
both sides of the glove box bin and pivot the bin 
into the instrument panel. 


5. Close the glove box bin. 
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COVER-STEERING COLUMN OPENING 
REMOVAL 


8idladsb 


1. Disconnect and isolate negative battery cable. 
2. Remove the screws (2 and 6) that secure the steering column cover (1) to the instrument panel. 


3. Pull the steering column cover rearward at the top and right side of the cover to release the snap retainers from 
the instrument panel. 

4. Disconnect the wire harness connector (3) from the trunk release switch, if equipped. 

5, Disconnect the release cable (4) from the emergency bracket release handle (5) and remove the steering column 
cover from the vehicle. 

6. If required, remove the screws (3) that secure the 
instrument panel steering column cover reinforce- 
ment (1) to the bracket (2) and remove the rein- 
forcement from the vehicle. 
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23-158 INSTRUMENT PANEL ———_ —————___________________. LX 
INSTALLATION 


1. lf removed, position the instrument panel steering 
column cover reinforcement (1) onto the bracket 
(2). 

2. Install the screws (3) that secure the instrument 
panel steering column cover reinforcement to the 
bracket. Tighten the screws securely. 
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. Position the steering column cover (1) into the vehicle. 

. Connect the release cable (4) to the emergency brake release handle (5). 

. Connect the wire harness connector (3) to the trunk release switch, if equipped. 

. Install the steering column cover onto the instrument panel and carefully push on the top and right side of the 
cover to fully seat the snap clip retainers into the instrument panel. 

7. Install the screws (2 and 6) that secure the steering column cover (1) to the instrument panel. Tighten the screws 

securely. 
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GRILLE-DEFROSTER 
REMOVAL 


4. 


2. 


Before proceeding with the following repair proce- 
dure, review all warnings and cautions. 

Using a trim stick C-4755 or equivalent, gently pry 
between the instrument panel top cover and the 
defroster grille (1) to release the snap clip retainers 
that secure the defroster grille. 


. Remove the defroster grille. 


INSTALLATION 


1. 


2. 


Before proceeding with the following repair proce- 
dure, review all warnings and cautions. 


Position the defroster grille (1) onto the top of the 
instrument panel. 


. Carefully push down on the defroster grille to fully 


seat the snap clip retainers into the instrument 
panel top cover. 
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23-160 INSTRUMENT PANEL 


LATCH-GLOVE BOX 
REMOVAL 


1; 
2. 


Open the glove box bin. 

Remove the two screws (2) that secure the latch 
assembly (3) to the glove box door (1) and remove 
the latch assembly. 


. If required, remove the glove box lock cylinder from 


the latch (Refer to 23 - BODY/INSTRUMENT PAN- 
EL/LOCK CYLINDER-GLOVE BOX - REMOVAL). 


INSTALLATION 


1, 


If removed, install the glove box lock cylinder into 
the latch (Refer to 23 - BODY/INSTRUMENT PAN- 
EL/LOCK CYLINDER-GLOVE BOX - INSTALLA- 
TION). 


. Install the latch assembly (3) into the glove box 


door (1). 


. Install the two screws (2) that secure the latch 


assembly to the glove box door. Tighten the screws 
securely. 


, Close the glove box bin. 
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LOCK CYLINDER-GLOVE BOX 
REMOVAL 


1. Remove the glove box latch (1) from the glove box 
door and place it on a workbench (Refer to 23 - 
BODY/INSTRUMENT PANEL/LATCH-GLOVE BOX 
- REMOVAL). 

2. Insert the ignition key (2) into the glove box lock 


cylinder (3) and rotate the ignition key 90 degrees 
clockwise. 


3. Using a small pointed tool, press in on the lock pin 
(1) showing through the opening in the glove box 
latch housing (2) and rotate the ignition key (3) an 
additional 45 degrees ciockwise. 
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23-162 INSTRUMENT PANEL 


4. Pull the ignition key (1) and the glove box lock cyl- 
inder (2) out of the glove box latch (8) as an 
assembly. 


NOTE: For reinstallation purposes, when removing 
the tumblers from the glove box lock, be sure to 
make note of the focation of each tumbler within 
the lock cylinder. 


5. \f required, remove the tumblers (1) and the 
springs (2) from the glove box lock cylinder (3). 
Note the location of each tumbler within the lock. 
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LX INSTRUMENT PANEL 23 - 163 


INSTALLATION 


NOTE: Be sure to install each tumble into their 
correct location within the lock cylinder. 


1. If removed, install the springs (2) and the tumblers 
(1) into the glove box lock cylinder (3) in the order 
in which they were removed. 
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2. Install the ignition key (1) and the glove box lock sas 
cylinder (2) into the glove box latch (3) as an 
assembly. 
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23-164 INSTRUMENT PANEL ———__  ——_—_—___—_—- LX 


3. Rotate the ignition key (1) counterclockwise until 
the lock cylinder (2) is fully retained in the glove 
box latch (3). 

4. Install the glove box latch onto the glove box door 
(Refer to 23 - BODY/INSTRUMENT PANEL/ 
LATGH-GLOVE BOX - INSTALLATION). 
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SILENCER-INSTRUMENT PANEL 
REMOVAL 


DRIVER SIDE 


1. 


Remove the two push-pins (4) that secure the 
instrument panel silencer (1) to the instrument 
panel bracket (2). 


. Pull the instrument panel silencer rearward to dis- 


engage it from the brackets (3) located near the 
dash panel. 


. Remove the instrument panei silencer from the 


vehicle. 


PASSENGER SIDE 


1. 


Remove the two push-pins (3) that secure the 
instrument panel silencer (2) to the instrument 
panel. 


. Pull the instrument panel silencer rearward to dis- 


engage it from the brackets (1) located near the 
dash panel. 


. Remove the instrument panel silencer from the 


vehicle. 
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23-166 INSTRUMENT PANEL 


INSTALLATION 


DRIVER SIDE 


1. 


Position the instrument panel silencer (1) into the 
vehicle. 


. Install the instrument panel silencer above the 


brackets (3) located near the dash panel. 


. Install the two push-pins (4) that secure the instru- 


ment panel silencer to the instrument panel bracket 


(2). 


PASSENGER SIDE 


1. 


2. 


Position the instrument panel silencer (2) into the 
vehicle. 

Install the instrument panel silencer above the 
brackets (1) located near the dash panel. 


. Install the two push-pins (3) that secure the instru- 


ment panel silencer to the instrument panel. 
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STRIKER-LATCH-GLOVE BOX 


REMOVAL 


1. Open the glove box door (1). 


2. Remove the two screws (2) that secure the glove 
box latch striker (3) to the instrument panel (4). 


3. Remove the glove box latch striker from the instru- 
ment panel. 
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INSTALLATION 
1. Position the glove box latch striker (3) onto the 
instrument panel (4). 


2. Install the two screws (2) that secure the glove box 
latch striker onto the instrument panel. Tighten the 
screws securely. 


3. Close glove box door (1). 
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A-PILLAR TRIM 
REMOVAL 


1. 


Using a trim stick or another suitable wide flat- 
bladed tool, carefully pry the upper end of the A-pil- 
lar trim (1) rearward from the inside of the A-pillar 
(3) far enough to disengage the two spring clip 
retainers that secure the trim to the slots in the pil- 
lar. 


. Disengage the base of the A-pillar trim from the 


end of the instrument panel top cover. 


. Remove the A-pillar trim from the vehicle. 


INSTALLATION 


1. 


Check to be certain that the energy absorbing car- 
tridge (1) is properly installed and in good condition 
on the inside of the A-pillar (2). Replace the car- 
tridge if any damage is evident. Tighten the screws 
(3) to 3 N-m (26 in. Ibs.). 


INTERIOR 


23 - 169 
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23-170 INTERIOR 


2. 


Check to be certain that the grommet (2) for the 
front tether of the side curtain airbag is properly 
installed and in good condition. Replace the grom- 
met if any damage is evident. (Refer to 8 - ELEC- 
TRICAL/RESTRAINTS/CURTAIN AIRBAG - 
REMOVAL). 


. Engage the base of the A-pillar trim (1) to the end 


of the instrument panel top cover. 


. Align the two spring clip retainers on the trim with 


the slots in the inner A-pillar (3). 


. Using hand pressure, press firmly and evenly for- 


ward on the trim over each of the spring clip foca- 
tions until the retainers snap into place. 


LX 
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LX 


B-PILLAR TRIM 


REMOVAL 
LOWER 


1. 


Loosen the front door sill portion of the lower cowl 
trim at the rear of the front door opening for access 
to the forward lower B-pillar trim screw. (Refer to 
23 - BODY/INTERIOR/COWL TRIM - REMOVAL). 


. Loosen the front of the scuff plate trim from the 


rear door sill for access to the rearward lower B-pil- 
lar trim screw. (Refer to 23 - BODY/INTERIOR/ 
DOOR SILL SCUFF PLATE - REMOVAL). 


. Move aside the seat belt webbing to access and 


remove the two screws (2) that secure the upper 
end of the lower B-pillar trim (3) to the inside of the 
B-pillar (1). 


. Remove the two screws (4) that secure the lower 


end of the B-pillar trim to the front and rear door 
sills. 


. Disengage the seat belt webbing from the slot in 


the upper end of the lower B-pillar trim through the 
slit in the trim and remove the trim from the inside 
of the B-pillar. 


UPPER 


1. 


Remove the lower trim from the inside of the B-pil- 
lar (2). (Refer to 23 - BODY/INTERIOR/B-PILLAR 
TRIM - REMOVAL). 


. Unsnap and remove the trim cover (3) from the 


seat belt turning loop on the inside of the upper 
B-pillar. 


. Remove the screw (1) that secures the turning loop 


to the seat belt height adjuster on the upper B-pil- 
lar. 


. Lower the seat belt (4) and turning loop from the 


B-pillar. 
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23-172 INTERIOR 


. Remove the screw (1) that secures the lower end 


of the upper trim (4) to the inside of the B-pillar (3). 


. Using a trim stick or another suitable wide flat- 


bladed tool, carefully pry the lower end of the 
upper B-pillar trim away from the inside of the 
B-pillar far enough to disengage the two spring clip 
retainers that secure the um to the slots in the pil- 
lar. 


. Lift the lower end of the upper trim upward to dis- 


engage the locator tab (2) from the locator hole 
and remove the trim from the inside of the B-pillar. 


INSTALLATION 
LOWER 


ih 


Engage the seat belt webbing through the slit and 
into the slot in the upper end of the lower B-pillar 
trim (3) and position the trim to the inside of the 
B-pillar (1). Be certain the webbing is not twisted. 


. Press fit the lower end of the lower B-pillar trim to 


the front and rear door opening sills. 


. Install and tighten the two screws (4) that secure 


the lower end of the B-pillar trim to the front and 
rear door sills. Tighten the screws to 2 N-m (22 in. 
ibs.). 


. Move aside the seat belt webbing to install and 


tighten the two screws (2) that secure the upper 
end of the lower B-pillar trim to the inside of the 
B-pillar. Tighten the screws to 2 N-m (22 in. lbs.). 


. Reinstall the scuff plate trim onto the rear door sill. 


(Refer to 23 - BODY/INTERIOR/DOOR SILL 
SCUFF PLATE - INSTALLATION). 


. Reinstall the lower cowl trim onto the front door 


opening sill. (Refer to 23 - BODY/INTERIOR/ 
COWL TRIM - INSTALLATION). 
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UPPER 


1. Engage the locator tab (2) on the back of the upper 
trim (4) into the locator hole on the inside of the 
B-pillar (3). 

2. Align the two spring clip retainers on the trim with 
the slots in the inner B-pillar. 

3. Using hand pressure, press firmly and evenly on 
the trim over each of the spring clip locations until 
the retainers snap into place. 

4. Install and tighten the screw (1) that secures the 
lower end of the upper trim to the inside of the 
B-pillar. Tighten the screw to 3 N-m (25 in. Ibs.). 


Srs7haé 


5. Position the seat belt (4) and turning loop to the 
height adjuster on the upper B-pillar (2). Be certain 
that the webbing is not twisted. 


6. Install and tighten the screw (1) that secures the 
turning loop to the seat belt height adjuster on the 
upper B-pillar. Tighten the screw to 40 N-m (30 ft. 
Ibs.). 

7. Position the trim cover (3) over the seat belt turning 
loop on the inside of the upper B-pillar. 

8. Using hand pressure, press the trim cover and 
turning loop together until the cover snaps into 
place. 

9. Reinstall the lower trim onto the inside of the B-pil- 
lar. (Refer to 23 - BODY/INTERIOR/B-PILLAR 
TRIM - INSTALLATION). 
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C-PILLAR TRIM 


REMOVAL 
UPPER - SEDAN 


1. 


Remove the rear seat cushion from the vehicle. 
(Refer to 23 - BODY/SEATS/SEAT CUSHION 
COVER - REMOVAL). 


. Remove the lower trim from the inside of the C-pil- 


lar. (Refer to 23 - BODY/ANTERIOR/C-PILLAR 
TRIM - REMOVAL-LOWER). 


. Remove the screw that secures the outboard rear 


seat belt lower anchor to the quarter inner panel. 


. Using a trim stick or another suitable wide flat- 


bladed tool, carefully pry the upper edge of the 
upper C-pillar trim (3) away from the quarter inner 
panel (1) far enough to disengage the upper spring 
clip retainers that secure the trim to the slots in the 
quarter inner panel and (if equipped) the curtain 
airbag support. 


. Rotate the upper edge of the upper C-pillar trim 


downward to disengage the locator pin (2) on the 
back of the panel from the locator hole in the quar- 
ter inner panel. 


, Pull the outboard rear seat belt webbing and lower anchor through the slot in the upper C-pillar trim. 
. Carefully pry the lower edge of the upper C-pillar trim away from the quarter inner panel far enough to disengage 


LX 
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the lower spring clip retainers that secure the trim to the slots in the quarter inner panel and remove the trim 


from the vehicle. 


LOWER 


1. 


Remove the rear seat cushion from the vehicle. 
(Refer to 23 - BODY/SEATS/SEAT CUSHION 
COVER - REMOVAL). 


. Remove the rear seat back side bolster from the 


quarter inner panel (1). (Refer to 23 - BODY/ 
SEATS/SEAT BACK CUSHION/COVER - 
REMOVAL). 


. Remove the screw (4) that secures the upper end 


of the lower C-pillar trim (5) to the rear shelf panel 


(3). 


. Remove the two screws that secure the lower 


C-pillar trim to the quarter inner panel. 


. Remove the lower C-pillar trim from the quarter 


inner panel. 


Lx 


UPPER - WAGON 


1. 


6. 


Remove the rear seat cushion from the vehicle. 
(Refer to 23 - BODY/SEATS/SEAT CUSHION 
COVER - REMOVAL). 


. Loosen the front edge of the quarter trim panel 


from the inside of the lower C-pillar. (Refer to 23 - 
BODY/ANTERIOR/QUARTER TRIM PANEL - 
REMOVAL). 


. Remove the screw (3) that secures the lower end 


of the upper C-pillar trim (1) to the quarter inner 
panel (4). 


. Using a trim stick or another suitable wide flat- 


bladed tool, carefully pry the rear edge of the upper 
C-pillar trim away from the quarter inner panel far 
enough to disengage the upper spring clip retainer 
that secures the trim to the slot in the quarter inner 
panel. 


. Pull the lower edge of the upper C-pillar trim away 


and down to disengage the locator tab (2) on the 
back of the panel from the locator hole in the quar- 
ter inner panel. 


Remove the upper C-pillar trim from the vehicle. 


INSTALLATION 
UPPER - SEDAN 


1. If the vehicle is so equipped, be certain that the 


curtain airbag support (3) is properly installed and 
in good condition on the quarter inner panel (1). 
Replace the support if any damage is evident. 
Tighten the screws (4) into the spring nuts (2) to 2 
N-m (15 in. {bs.). 


INTERIOR = 23-175 
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23-176 INTERIOR 


2. 


Align the spring clip retainers on the lower edge of 
the upper C-pillar trim (3) with the installation holes 
in the quarter inner panel (1) and pull the outboard 
rear seat belt webbing and lower anchor through 
the slot in the trim. 


. Rotate the top of the upper C-pillar trim upwards 


far enough to engage the locating pin (2) into the 
locating hole in the quarter inner panel. 


. Align the spring clip retainers on the trim with the 


slots in the quarter inner panel and (if equipped) 
the curtain airbag support. 


. Using hand pressure, press firmly and evenly on 


the trim over each of the spring clip locations until 
the retainers snap into place. 


. Reinstall the lower trim onto the inside of the C-pil- 


lar. (Refer to 23 - BODY/INTERIOR/C-PILLAR 
TRIM - INSTALLATION-LOWER). 


. Position the outboard rear seat belt lower anchor to 


the quarter inner panel. 
Tighten the screw to 32 N-m (24 ft. Ibs.). 


LATION). 


LOWER 


1. 


Check to be certain that the spring nuts (2) are 
properly installed and in good condition on the 
quarter inner panel (1). Replace the spring nut if 
any damage is evident. 


. Position the lower C-pillar trim (5) onto the quarter 


inner panel with the lower edge sequenced over 
the rear extension of the rear door sill scuff plate 


(6). 


. Install and tighten the two screws (4) that secure 


the lower C-pillar trim to the quarter inner panel. 
Tighten the screws to 1 N-m (17 in. Ibs.). 


. Install and tighten the screw that secures the lower 


C-pillar trim to the rear shelf panel (3). Tighten the 
screw to 1 N-m (11 in. Ibs.). 


. Reinstall the rear seat back side bolster onto the 


quarter inner panel. (Refer to 23 - BODY/SEATS/ 
SEAT BACK CUSHION/COVER - INSTALLATION). 


. Reinstall the rear seat cushion into the vehicle. 


(Refer to 23 - BODY/SEATS/SEAT CUSHION 
COVER - INSTALLATION). 


819b44aa | 


. Install and tighten the screw that secures the outboard rear seat belt Jjower anchor to the quarter inner panel. 


. Reinstall the rear seat cushion into the vehicle. (Refer to 23 - BODY/SEATS/SEAT CUSHION COVER - INSTAL- 
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UPPER - WAGON 


dy 


Check to be certain that the spring nut (5) is prop- 
erly installed and in good condition on the quarter 
inner panel (4). Replace the spring nut if any dam- 
age is evident. 


. Position the upper C-pillar trim (1) to the quarter 


inner panel in the vehicle. 


. Engage the locator tab (2) on the back of the upper 


C-pillar trim into the locator hole in the quarter 
inner panel. 


. Align the spring clip retainer on the upper rear cor- 


ner of the upper C-pillar trim with the installation 
hole in the quarter inner panel. 


. Using hand pressure, press firmly and evenly on 


the trim over the spring clip location until the 
retainer snaps into place. 


. Install and tighten the screw (3) that secures the 


lower end of the upper C-pillar trim to the quarter 
inner panel. Tighten the screw to 2 N-m (15 in. 
Ibs.). 


LATION). 


INTERIOR = 23-177 


813b6361 


. Reinstall the front edge of the quarter trim panel onto the inside of the lower C-pillar. (Refer to 23 - BODY/ 
INTERIOR/QUARTER TRIM PANEL - INSTALLATION). 


. Reinstall the rear seat cushion into the vehicle. (Refer to 23 - BODY/SEATS/SEAT CUSHION COVER - INSTAL- 
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CARPET 


REMOVAL 
FRONT 


NOTE: The front carpet consists of two individual 
carpets, one for the driver side and one for the 
passenger side. These carpets can be removed 
from and installed into the vehicle individually. 


1. Remove the driver and/or passenger front seat 
from the vehicle as appropriate. (Refer to 23 - 
BODY/SEATS/SEAT-FRONT - REMOVAL). 


2. Remove the center console from the front floor 


panel transmission tunnel. (Refer to 23 - BODY/IN- 
TERIOR/FLOOR CONSOLE - REMOVAL). 

3. Remove the trim from the driver or passenger side 
lower cowl side inner panel as appropriate. (Refer 
to 23 - BODY/INTERIOR/COWL TRIM - REMOV- 
AL-LOWER). 

4. Remove the two push-pin fasteners (1) that secure 
the outboard edge of the front carpet (3) to the 
front door opening sill. 

5. On the driver side only, remove the push-pin fastener (2) that secures the front carpet to the cowl side inner 
panel above the foot rest. 

6. On the driver side only, remove the push-pin fas- 
tener (3) that secures the inboard edge of the front 
carpet (1) to the transmission shifter bracket (2). 


7. Remove the front carpet from the floor panel. 
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INTERIOR 23 - 179 


Lx 


REAR 


1. Remove the driver and passenger front seats from 
the vehicle. (Refer to 23 - BODY/SEATS/SEAT- 
FRONT - REMOVAL). 

2. Remove the center console from the front floor 
panel transmission tunnel. (Refer to 23 - BODY/IN- 
TERIOR/FLOOR CONSOLE - REMOVAL). 

3. Remove the trim from the inside of both lower 
B-pillars. (Refer to 23 - BODY/INTERIOR/B-PIL- 
LAR TRIM - REMOVAL-LOWER). 

4. Remove the rear seat cushion from the vehicle. 
(Refer to 23 - BODY/SEATS/REAR SEAT CUSH- 
ION COVER - REMOVAL). 

5. Remove the scuff plate from both rear door sills. 
(Refer to 23 - BODY/INTERIOR/REAR DOOR SILL 
SCUFF PLATE - REMOVAL). 

6. Remove the push-pin fasteners (2) that secure the SESS 
outboard edges of the rear carpet (3) near the front SSS Le ene 
of each rear door opening (1) sill. 

7. Lift the rear carpet from the floor panel far enough to extract the body wire harness take outs and connectors 
through the appropriate slits in the carpeting. 

8. Remove the rear carpet from the vehicle through one of the rear door openings. 


TRUNK - SEDAN 
1. lf equipped, remove the cargo liner and/or cargo —~ 
net from the luggage compartment. | 


2. Fold and remove the spare tire cover/trunk floor 
carpet (1) from over the spare tire well (2). 
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LX 


CARGO AREA - WAGON 
1. If equipped, remove the cargo net from the rear 
cargo area. 


2. Foid and remove the cargo floor carpet (1) from the 
rear cargo area. 


3. If equipped, remove the cargo liner and/or the 
cargo organizer from the cargo compartment. 


4. Fold and remove the spare tire cover/cargo com- 
partment carpet (3) from over the spare tire well 


(2). 


81302161 


INSTALLATION 
FRONT 


NOTE: The front carpet consists of two individual 
carpets, one for the driver side and one for the 
passenger side. These carpets can be removed 
from and installed into the vehicle individually. 


1. Position and fit the front carpet (3) onto the floor 
panel. Be certain that the rear of the front carpet is 
fitted over the floor panel front crossmember and 
butts up against the front of the rear carpet without 
interference with the rear floor air duct opening. Be 
certain that the front of the front carpet is fitted to 
the dash panel without interference with the steer- 
ing column, the accelerator or the heater and air 
conditioner unit. On the driver side only, be certain 
the slit (4) on the inboard edge of the carpet is 
engaged around the left instrument panel support 
bracket (5) on the top of the floor panel transmis- 
sion tunnel. ara7riet 


2. Install the two push-pin fasteners (1) that secure 
the outboard edge of the front carpet to the front door opening sill. 

3. On the driver side only, install the push-pin fastener (2) that secures the front carpet to the cowl side inner panel 
above the foot rest. 
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. On the driver side only, install ihe push-pin fastener 


. Reinstall the trim onto the driver or passenger side 


. Reinstall the center console onto the front floor 


. Reinstall the driver and/or passenger front seat into 


(3) that secures the inboard edge of the front car- 
pet (1) to the transmission shifter bracket (2). 


lower cowl side inner panel as appropriate. (Refer 
to 23 - BODY/INTERIOR/COWL TRIM - INSTALLA- 
TION-LOWER). 


panel transmission tunnel. (Refer to 23 - BODY/IN- 
TERIOR/FLOOR CONSOLE - INSTALLATION). 


the vehicle as appropriate. (Refer to 23 - BODY/ 
SEATS/SEAT-FRONT - INSTALLATION), 


REAR 


1. 


. Pull the body wire harness take outs and connec- 


. Fit the rear carpet to the floor panel. Be certain to 


. Install the push-pin fasteners (2) that secure the 


. Reinstall the scuff plate onto both rear door sills. 


Position the rear carpet (3) into the vehicle through 
one of the rear door openings. 


tors through the appropriate slits in the rear carpet. 


align the holes in the carpet with the corresponding 
holes in the floor panel. Be certain that the rear 
edge of the carpet is fitted over the rear seat 
kick-up area and over the rear seat cushion cups 
on the top of the kick-up area. Be certain that the 
front edge of the carpet is fitted over the front seat 
rear crossmember and butts up against the rear of 
the front seat front crossmember. 


outboard edges of the rear carpet near the front of 
each rear door opening (1) sill. 
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(Refer to 23 - BODY/INTERIOR/REAR DOOR SILL 
SCUFF PLATE - INSTALLATION). 


. Reinstall the rear seat cushion into the vehicle. (Refer to 23 - BODY/SEATS/REAR SEAT CUSHION COVER - 


INSTALLATION). 


. Reinstall the trim onto the inside of both lower B-pillars. (Refer to 23 - BODY/INTERIOR/B-PILLAR TRIM - 


INSTALLATION-LOWER). 


. Reinstall the center console onto the front floor panel transmission tunnel. (Refer to 23 - BODY/INTERIOR/ 


FLOOR CONSOLE - INSTALLATION). 


. Reinstall the driver and passenger front seats into the vehicle. (Refer to 23 - BODY/SEATS/SEAT-FRONT - 


INSTALLATION). 


23-182 INTERIOR 


TRUNK - SEDAN 


4 


2. 


Fold the spare tire cover/trunk floor carpet (1) and 
place it within the luggage compartment. 

Unfold, position and fit the spare tire cover/trunk 
floor carpet over the spare tire well (2) in the lug- 
gage compartment. 


. If equipped, reinstall the cargo liner and/or cargo 


net into the luggage compartment. 


CARGO AREA - WAGON 


1. 


2. 


Fold the spare tire cover/cargo compartment carpet 
(3) and place it into the rear cargo area. 

Unfold, position and fit the spare tire cover/cargo 
compartment carpet over the spare tire well (2) in 
the rear cargo area. 


. If equipped, reinstall the cargo liner and/or the 


cargo organizer into the cargo compartment. 


. Fold the cargo floor carpet (1) and place it into the 


rear Cargo area. 


. Unfold, position and fit the cargo floor carpet into 


the rear cargo area. 


. If equipped, reinstall the cargo net into the rear 


cargo area. 
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Lx $$ INTERIOR 923 - 183 


CONSOLE-FLOOR 
REMOVAL 


1. 
2. 


NOTE: For vehicles equipped with the optional 
Automatic Express Up power window feature, cal- 
ibration of this feature is required whenever power 


to 


Apply the parking brake. 

Turn the ignition switch to the On position, apply 
the service brakes and place the gear selector 
lever into the Neutral position. 

Turn the ignition switch to the Off position and 
release the service brakes. 


the door module is disrupted. A battery recon- 


nect procedure must be performed anytime the = -< 


battery has been disconnected. (Refer to 8 - ELEC- 
TRICAL/BATTERY SYSTEM - STANDARD PROCE- 
DURE). 


4, 
5. 


o OND 


Disconnect and isolate the battery negative cable. 


Remove the mat from the cubby bin at the front of 
the floor console. 


1 


by 
Bored 


Open the lid of the console rear bin and remove the mat from the rear bin. 

Remove the two screws (1) that secure the front of the console shifter bezel to the console. 
Using a trim stick unsnap the console bezel from the console 

Remove the shifter bezel from around the gear selector lever. 


S137 


pak 
12. 


. Remove the three 8 mm boits (2) from the rear bin that secure the console to the floor panel transmission 


tunnel. 
Remove the two screws (3) that secure the front of the console to the instrument panel. 


Slide the console rearward far enough to access and disconnect the jumper wire connector (4) from the acces- 
sory power outlet on the underside of the console. 


© 4 


23-184 INTERIOR 


13. If equipped, disconnect rear heated seat connector. 
14. Remove the floor console from the vehicle. 


Center Console Cover with DVD 
1. Open console lid. 

2. Remove side covers. 

3. Remove six screws. 

4. Remove console cover. 


on 
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1. Position the floor console into the vehicle rearward far enough to access and reconnect the jumper wire con- 
nector (4) to the accessory power outlet on the underside of the console. 


2. lf equipped, connect the rear heated seat connector (not shown). 


3. While holding both sides of the console at the front carefully engage the ears at the front of the console to the 
slots (5) at the lower instrument panel. 


4. Locate the two alignment holes at the front of the console over the two alignment pins on the instrument panel. 


INTERIOR 23 - 185 


> ¢ 


5. Engage the locating pin on the underside of the console rear bin into the slot in the top of the floor panel trans- 
mission tunnel. 

6. install and tighten the two screws (8) that secure the front of the console to the instrument panel. Tighten the 
screws to 3 N-m (23 in. Ibs.). 

7. Install and tighten the three 8 mm bolts (2) into the rear bin that secure the console to the floor panel transmis- 
sion tunnel. Tighten the bolts to 5 N-m (40 in. Ibs.). 


8. Position the console shifter bezel (4) over the gear 
selector lever. 


9. Position the tabs on the underside of the console 
shifter bezel into the holes in the floor console. 


10. Install and tighten the two screws (1) that secure 
the front of the console shifter bezel to the con- 
sole. Tighten the screws to 3 N-m (23 in. Ibs.). 


11. Position the mat (5) into the console rear bin with 
the curved edge oriented forward in the vehicle. 


12. Position the mat (2) into the cubby bin at the front 
of the floor console. 


13. Firmly push shifter trim ring (4) down the to posi- 
tion it to the gear selector. 


14, Place the gear selector lever into the Park posi- 
tion, 


NOTE: For vehicles equipped with the optional 
Automatic Express Up power window feature, cal- 
ibration of this feature is required whenever power 
to the door module is disrupted. A battery reconnect procedure must be performed anytime the battery has 
been disconnected. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM - STANDARD PROCEDURE). 


15. Reconnect the battery negative cable. 


Center Console Cover with DVD 
1. Install console cover. 

2. Install six screws. 

3. Replace side covers. 
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COWL TRIM 


REMOVAL 
UPPER 


1. 


2. 


Insert trim stick from the outside in the direction of 
arrow (2) under the middle of the part. 

Then slide trim stick up to the upper spring clip 
retainer, and pry to disengage clip. 


. Slide the trim stick down to the lower spring clip 


retainer, and pry to disengage clip. 


. Remove the upper cowl trim from the vehicle. 


LOWER 


1. 


Remove the upper cowl trim from the front of the 
front door opening. (Refer to 23 - BODY/INTERI- 
OR/COWL TRIM - REMOVAL-UPPER). 


. Using a trim stick or another suitable wide flat- 


bladed tool and starting nearest the B-pillar trim 
(2), carefully pry the lower cowl trim (3) upward 
from the front door opening sill far enough to dis- 
engage the three spring clip retainers that secure 
the trim to the slots in the sill. 


. Using a trim stick or another suitable wide flat- 


bladed tool, carefully pry the lower cowl trim rear- 
ward from the front of the front door opening far 
enough to disengage the spring clip retainer that 
secures the trim to the slot in the cowl (1). 


. Remove the lower cowl trim from the vehicle. 


/ Pom" B3lie2 
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INSTALLATION 
UPPER 


1. Position the upper cowl trim (2) to the cowl (1) at 
the front of the front door opening and the lower 
cowl trim (3). 

2. Align the two spring clip retainers on the trim with 
the slots in the cowl. 


3. Using hand pressure, press firmly and evenly 
downward on the trim over each of the spring clip 
locations until the retainers snap into place. 


LOWER 


1. Check to be certain that the three plastic nuts are 
properly installed and in good condition in the slots 
of the front door opening sill. Replace a plastic nut 
if any damage is evident. 

2. Position the vertical portion of the lower cowl trim 
(3) to the cowl (1) at the front of the front door 
opening. 

3. Align the spring clip retainer on the trim with the 
slot in the cowl (1). 


4. Using hand pressure, press firmly and evenly for- 
ward on the trim over the spring clip location until 
the retainer snaps into place. 

5. Position the horizontal portion of the lower cowl 
trim to the front door sill and the B-pillar trim (2). 


6. Align the three spring clip retainers on the trim with 
the slots in the sill. 

7. Using hand pressure, press firmly and evenly 
downward on the trim over each of the spring clip 
locations until the retainers snap into place. 

8. Reinstall the upper cowl trim to the front of the front door opening. (Refer to 23 - BODY/INTERIOR/COWL TRIM 
- INSTALLATION-UPPER). 
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D-PILLAR TRIM 
REMOVAL 


1. Remove the trim plate from the upper liftgate open- 
ing header (1). (Refer to 23 - BODY/NTERIOR/ 
LIFTGATE OPENING UPPER TRIM - REMOVAL). 


2. Loosen the rear edge of the quarter trim panel (4) 
from the inside of the lower D-pillar. (Refer to 23 - 
BODY/INTERIOR/QUARTER TRIM PANEL - 
REMOVAL). 


3. Using a trim stick or another suitable wide flat- 
bladed tool, carefully pry the upper edge of the 
upper D-pillar trim (2) away from the headliner far 
enough to disengage the two upper spring clip 
retainers that secure the trim to the slots in the 
upper liftgate opening header and the inside of the 
D-pillar. 

4. Using a trim stick or another suitable wide flat- 
bladed tool, carefully pry the lower half of the upper 
D-pillar trim away from the D-pillar far enough to 
disengage the two lower spring clip retainers that 
secure the trim to the slots in the pillar. 

5. Disengage the lower edge of the upper D-pillar trim from under the quarter trim panel. 


6. Remove the upper D-pillar trim from the vehicle. 


INSTALLATION 


1. Engage the lower edge of the upper D-pillar trim 
(2) under the upper edge of the quarter trim panel 
(4) at the inner D-pillar (3). 

2. Align the two lower spring clip retainers on the 
back of the trim with the slots in the inside of the 
D-pillar. 

3. Using hand pressure, press firmly and evenly on 
the trim over each of the lower spring clip locations 
until the retainers snap into place. 


4. Align the two upper spring clip retainers on the 
back of the trim with the slots in the inside of the 
D-pillar and the upper liftgate opening header (1). 


5. Using hand pressure, press firmly and evenly on 
the trim over each of the spring clip locations until 
the retainers snap into place. 

6. Reinstall the rear edge of the quarter trim panel to 
the inside of the lower D-pillar. (Refer to 23 - 
BODY/INTERIOR/QUARTER TRIM PANEL - 
INSTALLATION). 

7. Reinstall the trim plate onto the upper liftgate opening header. (Refer to 23 - BODYANTERIOR/LIFTGATE OPEN- 
ING UPPER TRIM - INSTALLATION). 
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FRONT FLOOR FOOT REST 
REMOVAL 


1. Remove the trim from the driver side lower cowl oe 
side inner panel. (Refer to 23 - BODY/INTERIOR/ ~ 
COWL TRIM - REMOVAL-LOWER). 


2. Remove the three push-pin fasteners that secure 
the driver side front carpet to the cowl side inner 
panel and the front door opening sill. 


3. Pull the front floor carpet up and away from the 
foot rest (1) far enough to access and remove the 
nut (2) that secures the foot rest to the weld stud 
(5) on the front floor panel. 


4. Lift the base of the foot rest upward far enough to 
disengage the tab (8) at the top of the foot rest 
from the slot (4) in the dash panel. 


5. Remove the foot rest from the vehicle. 
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INSTALLATION 


1. Pull the outboard edge of the driver side front floor 
carpet up and away from the floor far enough to 
position the foot rest (1) between the front floor 
panel and the carpet. 


2. Engage the tab (3) at the top of the foot rest into 
the slot (4) in the dash panel. 


3. Position the hole at the base of the foot rest over 
the weld stud (5) on the front floor panel. 


4. Install and tighten the nut (2) that secures the foot 
rest to the weld stud. Tighten the nut to 16 N-m (12 
ft. Ibs.). 


5. Reposition the driver side front carpet to the cowl 
side inner panel and the front door opening sill and 
secure with three push-pin fasteners. 

6. Reinstall the trim onto the driver side lower cowl 
side inner panel. (Refer to 23 - BODY/ANTERIOR/ 
COWL TRIM - INSTALLATION-LOWER). 
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HEADLINER 


REMOVAL 
SEDAN 


poe 
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1. Disconnect and isolate the battery negative cable. 

2. Remove the trim from both upper A-pillars. (Refer fo 23 - BODY/INTERIOR/A-PILLAR TRIM - REMOVAL). 

3. Disengage the headliner wire harnesses from the retainers on each inner A-pillar and disconnect the connectors 
(11) from the body wire harness connectors near the base of each A-pillar. 

4, Remove the trim from both upper B-pillars. (Refer to 23 - BODY/INTERIOR/B-PILLAR TRIM - REMOVAL-UP- 
PER). 

5. Remove the trim from both upper C-pillars. (Refer to 23 - BODY/INTERIOR/C-PILLAR TRIM - REMOVAL-UP- 
PER-SEDAN). 

6. If the vehicle is so equipped, remove the overhead console from the center of the headliner (1) near the wind- 
shield header (3). (Refer to 8 - ELECTRICAL/OVERHEAD CONSOLE - REMOVAL). 

7. If the vehicle is so equipped, disconnect the electrochromic (automatic dimming) and/or the telematic (hands-free 
phone) mirror takeout(s) and connector(s) of the headliner wire harness from the connector receptacie(s) on the 
back (windshield side) of the inside rear view mirror housing. 

8. Remove both sun visors and both visor receptacles from the headliner near the windshield header. 

9. Remove both grab handle/coat hook/rear dome/reading lamp units from the headliner at the inner rear roof side 
rails (4). 

10. If the vehicie is so equipped, remove the trim welt from the headliner sunroof opening. 

11. Fold down both rear seat backs. 

12. Recline both front seat backs. 

13. Carefully pull the headliner downward at the windshield header far enough to disengage the spring clip retainers 
at each sun visor mounting location (2), at each visor receptacie location (9), and at the overhead console 
location (10). 

14. 


Carefully pull the headliner downward at the inner rear roof side rails far enough to disengage the spring clip 
retainers at each grab handle location (5). 
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15. 
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Carefully pull the headliner downward near the center of the rear roof header (7) far enough to disengage the 
rear spring clip retainer (8). 


. If the vehicle is equipped with a sunroof, reach between the headliner and the roof panel from the right rear 


door opening to access and disconnect the sunroof jumper wire connector from the headliner wire harness sun- 
roof take out and connector (6). 


Carefully bow the headliner longitudinally as necessary to remove the unit through the right rear door opening. 
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9. 


10. 


11. 
12. 
13. 
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. Disconnect and isolate the battery negative cable. 
. Remove the trim from both upper A-pillars. (Refer to 23 - BODY/INTERIOR/A-PILLAR TRIM - REMOVAL). 
. Disengage the headliner wire harnesses from the retainers on each inner A-pillar and disconnect the connectors 


(11) from the body wire harness connectors near the base of each A-pillar. 


. Remove the trim from both upper B-pillars. (Refer to 23 - BODY/INTERIOR/B-PILLAR TRIM - REMOVAL-UP- 


PER). 


. Remove the trim from both upper C-pillars. (Refer to 23 - BODY/INTERIOR/C-PILLAR TRIM - REMOVAL-UP- 


PER-WAGON). 


. Remove the trim from both upper D-pillars. (Refer to 23 - BODY/INTERIOR/D-PILLAR TRIM - REMOVAL). 
. lf the vehicle is so equipped, remove the overhead console from the center of the headliner (1) near the wind- 


shield header (3). (Refer to 8 - ELECTRICAL/OVERHEAD CONSOLE - REMOVAL). 


. If the vehicle is so equipped, disconnect the electrochromic (automatic dimming) and/or the telematic (hands-free 


phone) mirror takecut(s) and connector(s) of the headliner wire harness from the connector receptacie(s) on the 
back (windshield side) of the inside rear view mirror housing. 


Remove both sun visors and both visor receptacles from the headliner near the windshield header. 
Remove both grab handle/coat hook/rear dome/reading lamp units from the headliner at the inner rear roof side 
rails (4). 
if the vehicle is so equipped, remove the trim welt from the headliner sunroof opening. 
Fold down both rear seat backs. 
Recline both front seat backs. 


23 


14. 


15. 


16. 


17. 


18. 
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Carefully pull the headliner downward at the windshield header far enough to disengage the spring clip retainers 
at each sun visor mounting location (2), at each visor receptacle location (9), and at the overhead console 
location (10). 

Carefully pull the headliner downward at the inner rear roof side rails far enough to disengage the spring clip 
retainers at each grab handle location (5). 

Carefully pull the headliner downward near the center of the liftgate opening header (7) far enough to disen- 
gage the rear spring clip retainer (8). 

If the vehicle is equipped with a sunroof, reach between the headliner and the roof panel from the right rear 
door opening to access and disconnect the sunroof jumper wire connector from the headliner wire harness sun- 
roof take out and connector (6). 

Carefully bow the headliner longitudinally as necessary to remove the unit through the liftgate opening. 


INSTALLATION 
SEDAN 


Ois7iied 


. Carefully bow the headliner (1) longitudinally as necessary to position the unit into the vehicle through the right 


rear door opening. 


. If the vehicle is equipped with a sunroof, reach between the headiiner and the roof panel from the right rear door 


opening to access and reconnect the sunroof jumper wire connector to the headliner wire harness sunroof take 
out and connector (6). 


NOTE: In order to ease installation and ensure proper headliner positioning it is important to install the 
headliner spring clip retainers in the correct sequence as follows. 


3. 


4. 


Position the spring clip at the right visor receptacle location (9) to the appropriate hole in the windshield header 
(3) and press firmly and evenly upward on the headliner over the retainer location until it snaps into place. 


Position the rear spring clip retainer (8) to the appropriate hole near the center of the rear roof header (7) and 
press firmly and evenly upward on the headliner over the retainer location until it snaps into place. 


. Position the two spring clip retainers at each grab handle location (5) to the appropriate holes in the inner rear 


roof side rails (4) and press firmly and evenly upward on the headliner over each retainer location until it snaps 
into place. 
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. Position the spring clip retainers at each sun visor mounting location (2), at the left visor receptacle location (9), 


and at the overhead console location (10) to the appropriate holes in the windshield header and press firmly and 
evenly upward on the headliner over each retainer location until it snaps into place. 


7. If the vehicle is so equipped, reinstall the trim welt onto the headliner sunroof opening. 

8. Reinstall both grab handle/coat hook/rear dome/reading lamp units into the headliner at the inner rear roof side 

rails. 

9. Reinstall both sun visors and both visor receptacles onto the headliner near the windshield header. 

10. If the vehicle is so equipped, reconnect the electrochromic (automatic dimming) and/or the telematic (hands-free 
phone) mirror takeout and connector of the headliner wire harness to the connector receptacle(s) on the back 
(windshield side) of the inside rear view mirror housing. 

11. If the vehicle is so equipped, reinstall the overhead console to the center of the headliner near the windshield 
header. (Refer to 8 - ELECTRICAL/OVERHEAD CONSOLE - INSTALLATION). ~ 

12. Reinstall the trim onto both upper C-pillars. (Refer to 23 - BODY/INTERIOR/C-PILLAR TRIM - INSTALLATION- 
UPPER-SEDAN). 

13. Reinstall the trim onto both upper B-pillars. (Refer to 23 - BODY/INTERIOR/B-PILLAR TRIM - INSTALLATION- 
UPPER). 

14. Engage the headliner wire harnesses into the retainers on each inner A-pillar and reconnect the connectors (11) 
to the body wire harness connectors near the base of each A-pillar. Be certain the harnesses are not twisted 
and that the connectors are both fully engaged. 

15. Reinstall the trim onto both upper A-pillars. (Refer to 23 - BODY/INTERIOR/A-PILLAR TRIM - INSTALLATION). 

16. Reconnect the battery negative cable. 
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. Carefully bow the headliner (1) longitudinally as necessary to position the unit into the vehicle through the liftgate 


opening. 


. if the vehicle is equipped with a sunroof, reach between the headliner and the roof panel from the right rear door 


opening to access and reconnect the sunroof jumper wire connector to the headliner wire harness sunroof take 
out and connector (6). 


NOTE: In order to ease installation and ensure proper headliner positioning it is important to install the 
headliner spring clip retainers in the correct sequence as fellows. 
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7. 
8. 


9, 


10. 


11. 


12. 
13. 


16. 
17, 


. Position the spring clip at the right visor receptacle location (9) to the appropriate hole in the windshield header 


(3) and press firmly and evenly upward on the headliner over the retainer location until it snaps into place. 


. Position the rear spring clip retainer (8) to the appropriate hole near the center of the liftgate opening header (7) 


and press firmly and evenly upward on the headliner over the retainer location until it snaps into place. 


. Position the two spring clip retainers at each grab handle location (5) to the appropriate holes in the inner rear 


roof side rails (4) and press firmly and evenly upward on the headliner over each retainer location until it snaps 
into place. 


. Position the spring clip retainers at each sun visor mounting. location (2), at the left visor receptacle location (9), 


and at the overhead console location (10) to the appropriate holes in the windshield header and press firmly and 
evenly upward on the headliner over each retainer location until it snaps into place. 


if the vehicle is so equipped, reinstall the trim welt onto the headliner sunroof opening. 


Reinstall both grab handle/coat hook/rear dome/reading lamp units into the headliner at the inner rear roof side 
rails. 


Reinstall both sun visors and both visor receptacles onto the headliner near the windshield header. 
if the vehicle is so equipped, reconnect the electrochromic (automatic dimming) and/or the telematic (hands-free 
phone) mirror takeout and connector of the headliner wire harness to the connector receptacle(s) on the back 
(windshield side} of the inside rear view mirror housing. 
lf the vehicle is so equipped, reinstall the overhead console to the center of the headliner near the windshield 
header. (Refer to 8 - ELECTRICAL/OVERHEAD CONSOLE - INSTALLATION). 
Reinstall the trim onto both upper D-pillars. (Refer to 23 - BODY/INTERIOR/D-PILLAR TRIM - INSTALLATION). 


Reinstall the trim onto both upper C-pillars. (Refer to 23 - BODY/INTERIOR/C-PILLAR TRIM - INSTALLATION- 
UPPER-SEDAN). 


. Reinstall the trim onto both upper B-pillars. (Refer to 23 - BODY/INTERIOR/B-PILLAR TRIM - INSTALLATION- 


UPPER). 


. Engage the headliner wire harnesses into the retainers on each inner A-pillar and reconnect the connectors (11) 


to the body wire harness connectors near the base of each A-pillar. Be certain the harnesses are not twisted 
and that the connectors are both fully engaged. 


Reinstall the trim onto both upper A-pillars. (Refer to 23 - BODY/INTERIOR/A-PILLAR TRIM - INSTALLATION). 
Reconnect the battery negative cable. 
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LIFTGATE OPENING UPPER TRIM 
REMOVAL 


1. 


Using a trim stick or another suitable wide flat- 
bladed tool, carefully pry the rear edge of the trim 
plate (3) down from the upper liftgate opening 
header (2) far enough to disengage the four spring 
clip retainers fromm the slots in the header. 


. Pull the trim plate rearward to disengage it from the 


rear edge of the headliner (1). 


. Remove the trim plate from the vehicle. 


INSTALLATION 


I 


Fit the forward edge of the liftgate opening header 
trim plate (3) to the rear edge of the headliner (1). 


. Align the four spring clip retainers on the trim plate 


to the slots in the upper liftgate opening header (2). 


. Using hand pressure, press firmly and evenly 


upward on the trim plate over each of the retainer 
locations until they snap into place. 


. Be certain that ends of the trim plate are properly 


engaged over the inboard edges of the right and 
left upper D-pillar trim. 


INTERIOR 


23 - 195 


Me : a = a : aN 
ee (<&<_ oe ) 
o L ae 


N 


~ 
8139abi8 


ee, 
~~. §139abi6 


| 


23-196 INTERIOR 


LIFTGATE SCUFF PLATE 
REMOVAL 


1. 


Remove the two screws (2) that secure the tie- 
down loops (1) and the scuff plate trim panel (5) to 
the top of the liftgate opening lower panel (4). 


. Remove the two screws (6) that secure the scuff 


plate trim panel to the inside of the liftgate opening 
lower panel. 


Remove the scuff plate trim panel from the vehicle. 


INSTALLATION 


1. 


Check to be certain that two spring nuts (3) are 
properly installed and in good condition in the top 
of the liftgate opening lower panel (4). 


Position the scuff plate trim panel (5) to the inside 
of the liftgate opening lower panel. Ensure that the 
trim edge is located into the seal crack. 


Position the two tie-down loops (1) to the top of the 
trim panel. 


Install and tighten the two screws that secure the 
tie-down loops and the scuff plate trim panel to the 
top of the liftgate opening lower panel. Tighten the 
screws to 11 N-m (8 ft. Ibs.). 


Install and tighten the two screws (6) that secure 
the trim panel to the inside of the liftgate opening 
lower panel. Tighten the screws to 11 N-m (8 ft. 
tbs.). 
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QUARTER TRIM PANEL 
REMOVAL 
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1. Disconnect and isolate the battery negative cable. 

2. Remove the rear seat cushion from the vehicle. (Refer to 23 - BODY/SEATS/SEAT CUSHION COVER - 
REMOVAL). 

3. Remove the rear seat back side bolster from the quarter inner panel (1). (Refer to 23 - BODY/SEATS/SEAT 
BACK CUSHION/COVER - REMOVAL). 

4. Remove the screw that secures the outboard rear seat belt lower anchor to the quarter inner panel. 

5. Remove the trim from the upper D-pillar. (Refer to 23 - BODY/INTERIOR/D-PILLAR TRIM - REMOVAL). 

6. Remove the speaker bezel from the quarter trim panel. (Refer to 23 - BODY/INTERIOR/SPEAKER BOX TRIM 

COVER - REMOVAL). 

7. Remove the two screws (2) that secure the quarter trim panel (5) to the speaker bracket above the rear wheel 

house. 

8. Remove the screw that secures the tie-down loop, the lifigate scuff plate trim panel and the rear extension of the 

quarter trim panel to the top of the liftgate opening lower panel. 

9. Remove the three screws (3) that secure the tie-down loop (6) and the quarter trim panel to the quarter inner 

panel. 

10. Using a trim stick or another suitable wide flat-bladed tool, carefully pry the quarter trim panel away from the 
side of the liftgate opening far enough to disengage the three spring clip retainers that secure the trim to the 
slots in the quarter inner panel behind the rear wheel house. 

11. Move the back of the quarter trim panel away from the base of the upper D-pillar trim far enough to access and 
disconnect the body wire harness connector from the back of the auxiliary power outiet, if equipped. 

12. Using a trim stick or another suitable wide flat-bladed tool, carefully pry the quarter trim panel away from the 
base of the upper C-pillar trim far enough to disengage the spring clip retainer that secures the trim to the slot 
in the quarter inner panel. 
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13. 


44. 


Lift the quarter trim panel up and over the outboard rear seat belt retractor on the top of the rear wheel house 
while feeding the loose belt webbing and lower anchor through the retractor clearance hole in the top of the 
panel. 


Remove the quarter trim panel from the vehicle through the liftgate opening. 


INSTALLATION 
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10. 


1s 


. Check to be certain that the three spring nuts (3) are properly installed and in good condition on the quarter inner 


panel (1). Replace a spring nut if any damage is evident. 


. Position the quarter trim panel (5) into the vehicle through the liftgate opening. 
. Lift the quarter trim panel up and over the outboard rear seat belt retractor on the top of the rear wheel house 


while pulling the loose belt webbing and lower anchor through the retractor clearance hole in the top of the 
panel. 


. Align the spring clip retainer on the back of the quarter trim panel with the slot in the quarter inner panel at the 


base of the upper C-piliar trim. 


. Using hand pressure, press firmly and evenly on the trim over the spring clip location until the retainer snaps into 


place. 


. Move the rear of the quarter trim panel away from the base of the upper D-pillar trim far enough to access and 


reconnect the body wire harness connector to the back of the auxiliary power outlet, if equipped. 


. Align the three spring clip retainers on the back of the quarter trim panel with the slots in the quarter inner panel 


behind the rear wheel house. 


. Using hand pressure, press firmly and evenly on the trim over the spring clip locations until the retainers snap 


into place. 


. Position the rear extension of the quarter trim panel onto the top of the liftgate opening lower panel with the 


extension sequenced under the end of the liftgate scuff plate. 


install and tighten the three screws (4) that secure the tie-down loop (6) and the quarter trim panel to the quar- 
ter inner panel. Tighten the screws to 11 N-m (8 ft. Ibs.). 

Install and tighten the screw that secures the tie-down loop, the liftgate scuff plate and the rear extension of the 
quarter trim panel to the top of the liftgate opening lower panel. Tighten the screw to 11 N-m (8 ft. Ibs.). 
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12. Install and tighten the two screws (2) that secure the quarter trim panel to the speaker bracket above the rear 
wheel house. Tighten the screws to 11 N-m (8 ft. Ibs.). 

13. Reinstall the speaker bezel onto the quarter trim panel. (Refer to 23 - BODYANTERIOR/SPEAKER BOX TRIM 
COVER - INSTALLATION). 

14. Reinstall the trim onto the upper D-pillar. (Refer to 23 - BODY/INTERIOR/D-PILLAR TRIM - INSTALLATION). 

15. Install and tighten the screw that secures the outboard rear seat belt lower anchor to the quarter inner panel. 
Tighten the screw to 32 N-m (24 ft. Ibs.). 

16. Reinstall the rear seat back side bolster onto the quarter inner panel. (Refer to 23 - BODY/SEATS/SEAT BACK 
CUSHION/COVER - INSTALLATION). 

17. Reinstall the rear seat cushion into the vehicle. (Refer to 23 - BODY/SEATS/SEAT CUSHION COVER - 
INSTALLATION). 
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QUARTER TRIM SPEAKER BEZEL 
REMOVAL 


1. Remove the screw in the cargo cover cradle forma- 
tion of the quarter trim speaker bezel (2) that 
secures the bezel to the quarter trim panel (3) on 
top of the rear wheel house. 


2. Using a trim stick or another suitable wide flat- 
bladed tool, carefully pry the front edge of the 
speaker bezel upward from the quarter trim panel 
far enough to disengage the two spring clip retain- 
ers that secure the bezel to the slots in the trim 
panel. 

3. Disengage the rear outboard seat belt webbing (1) 
from the quarter trim speaker bezel through the slit 
below the slot at the front of the bezel. 


4. Lift the front of the quarter trim speaker bezel 
upward and pull it forward far enough to disengage 
the tabs at the back of the bezel from the slots in 
the back of the quarter trim panel opening. 


5, Remove the quarter trim speaker bezel from the 
vehicle. 


INSTALLATION 


1. Position the quarter trim speaker bezel (2) to the 
quarter trim panel (3) above the rear wheel house. 


2. Engage the rear outboard seat belt webbing (1) 
into the slot of the quarter trim speaker bezel 
through the slit below the slot at the front of the 
bezel. Be certain the webbing is not twisted. 


3. Lift the front of the quarter trim speaker bezel 
upward and engage the tabs at the back of the 
bezel into the slots in the back of the quarter trim 
panel opening. 

4. Align the two spring clip retainers on the bezel with 
the slots in the quarter trim panel. 


5. Using hand pressure, press firmly and evenly on 
the bezel over each of the spring clip locations until 
the retainers snap into place. 


6. Install and tighten the screw into the cargo cover 
cradle formation of the quarter trim speaker bezel Lf he : | a asashe 
that secures the bezel to the quarter trim panel on 
top of the rear wheel house. Tighten the screw to 2 
N.m (15 in. Ibs.). 
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REAR DOOR SILL SCUFF PLATE 
REMOVAL 


1. Remove the screw (2) that secures the rear door ————_—— — 
scuff plate (4) to the quarter inner panel. 


2. Remove the screw that secures the outboard rear 
seat belt lower anchor to the quarter inner panel. i 

3. Using a trim stick or another suitable wide flat- 
bladed tool, carefully pry the scuff plate upwards 
from the sill far enough to disengage the two spring 
clip retainers that secure the scuff plate to the slots 
in the sill. 

4. Disengage the rear extension of the scuff plate 
from under the lower C-pillar trim (Sedan) or quar- 
ter trim panel (Wagon) (3). 

5. Remove the rear door scuff plate from the vehicle. 
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INSTALLATION 


1. Check to be certain that spring nut (5) is properly oer 
installed and in good condition in the quarter inner 
panel (1). 

2. Check to be certain that a plastic nut is properly 
installed and in good condition in the slot of the 
rear door opening sill. Replace the plastic nut if any 
damage is evident. 


3. Engage the rear extension of the rear door scuff 
plate (4) under the lower C-pillar trim (Sedan) or 
quarter trim panel (Wagon) (8) on the quarter inner 
panel. 

4. Align the two spring clip retainers on the scuff plate 
with the slots in the rear door sill. 

5. Using hand pressure, press firmly and evenly 
downward on the scuff plate over each of the 
spring clip locations until the retainers snap into 
place. 

6. Position the outboard rear seat belt lower anchor to L 
the quarter inner panel. 

7. Install and tighten the screw that secures the outboard rear seat belt lower anchor to the quarter inner panel. 
Tighten the screw to 32 N-m (24 ft. Ibs.). 


8. Install and tighten the screw (2) that secures the scuff plate trim panel and the lower C-pillar trim (Sedan) or 
quarter trim panel (Wagon) to the quarter inner panel. Tighten the screw to 11 N-m (8 ft. Ibs.). 
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REAR SHELF TRIM PANEL 
REMOVAL 


1. Disconnect and isolate the battery negative cable. 


2. Remove the right and left lower and upper C-pillar 
trim from the vehicle. (Refer to 23 - BODY/INTERI- 
OR/C-PILLAR TRIM - REMOVAL). 


3. Remove the nut that secures the center rear seat 
belt lower anchor to the stud on the floor panel and 
feed the seat belt webbing back through the open- 
ing in the top of the rear shelf panel trim (2) to the 
retractor. 


4, Remove the push-pin fastener (1) that secures the 
trim to the rear shelf panel (3). 

5. Slide the trim forward to disengage the S-clip that 
secures the underside of the trim to the center of 
the shelf panel. 

6. Remove the trim from the rear shelf panel. 
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INSTALLATION 


1. Position the trim (2) onto the rear shelf panel (3). 


2. Slide the rear edge of the trim rearward to engage 
the lens bezel of the center high-mounted stop 
lamp and far enough to engage the S-clip that 
secures the underside of the trim to the center of 
the shelf panel. 


3. Install the push-pin fastener (1) that secures the 
trim to the rear shelf panel. 


4. Pull the center rear seat belt lower anchor and belt 
webbing from the retractor through the opening in 
the top of the rear shelf panel trim and back down 
to the stud on the floor panel. 

5. Install and tighten the nut that secures the seat belt 
lower anchor to the stud on the floor panel. Tighten 
the nut to 34 N-m (25 ft. tbs.). 

6. Reinstall the right and left upper and lower C-pillar 
trim to the vehicle. (Refer to 23 - BODY/INTERIOR/ 
C-PILLAR TRIM - INSTALLATION). 


7. Reconnect the battery negative cable. 
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MIRROR-INSIDE REARVIEW 
REMOVAL 


1. If the vehicle is equipped with either the electro- 
chromic (automatic dimming) or the telematic 
(hands-free phone) mirror option, disconnect and 
isolate the battery negative cable. 

2. If the vehicle is so equipped, disconnect the elec- 
trochromic mirror takeout and connector (1) and/or 
the telematic mirror takeout and connector (2) of 
the headliner wire harness from the connector 
receptacle on the back (windshield side) of the mir- 
ror housing (3). 
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3. Remove the set screw (3) that secures the rear 
view mirror (2) to the support bracket/button (1) on 
the inside of the windshield glass. 


4. Slide the rear view mirror upward far enough to 
disengage it from the support bracket/button. 


23-204 INTERIOR LX 


INSTALLATION 
MIRROR 


1. Position and slide the rear view mirror (2) down- 
ward over the support bracket/button (1) on the 
inside of the windshield glass. 


2. Install and tighten the set screw (3) that secures 
the rear view mirror to the support bracket/button. 
Tighten the screw to 2 N-m (17 in. Ibs.). 


3. If the vehicle is so equipped, route the electrochro- 
mic (automatic dimming) mirror takeout and con- 
nector (1) and/or the telematic (hands-free phone) 
mirror takeout and connector (2) of the headliner 
wire harness to the left of the mirror support 
bracket and reconnect it to the connector recepta- 
cle on the back (windshield side) of the mirror 
housing (3). 

4. lf the vehicle is equipped with either the electro- 
chromic or the telematic mirror option, reconnect 
the battery negative cable. 
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SUPPORT BRACKET 


NOTE: The rear view mirror support bracket (or button) is permanently bonded to the inside of the wind- 
shield glass. If the bracket should become separated from the glass, it may be re-bonded using the follow- 
ing procedure. This procedure requires the use of a Rear View Mirror Adhesive kit that is available through 
Mopar® in single application packages that include a two-part adhesive and an accelerant with applicator. 


1. Mark the proper position for the mirror bracket on the outside of the windshield glass with a wax pencil. The 
residual adhesive on the inside of the glass from the prior mirror bracket installation can be used as a guide. 


2. Clean the bracket contact area on the inside of the glass. Use a mild powdered cleanser on a cloth saturated 
with isopropyl (rubbing) alcohol. Finally, clean the glass with a paper towel dampened with alcohol. 


3. Sand the bonding surface (the smaller side) of the support bracket with fine grit-sandpaper. Wipe the bracket 
surface clean with a paper towel. 
4. Apply accelerant to the bonding surface of the bracket according to the following instructions: 
« Crush the accelerant vial to saturate the felt applicator. 
* Remove the paper sleeve. 
* Apply accelerant to the bonding surface of the bracket. 
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« Allow the accelerant to dry for five minutes. 
e Do not touch the bracket bonding surface after the accelerant has been applied. 


5. Apply adhesive accelerant to the bracket contact area on the inside of the windshield glass. Allow the accelerant 
to dry for one minute. Do not touch the bracket contact area of the glass after the accelerant has been applied. 


6. Install the bracket according to the following instructions: 
e Apply one drop of adhesive at the center of the bracket contact area on the inside of the windshield glass. 
« Apply an even coat of adhesive to the bonding surface of the bracket. 
e Align the bracket with the marked position on the windshield glass. 
* Press and hold the bracket in place for at least one minute. 


NOTE: Verify that the mirror support bracket is correctly aligned, because the adhesive will cure rapidly. 


7. Allow the adhesive to cure for 8-10 minutes. Remove any excess adhesive with an alcohol-dampened cloth. 
8. Allow the adhesive to cure for an additional 8-10 minutes before reinstalling the mirror. 
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TRUNK LINING 
REMOVAL 


1 


Remove the spare tire cover/trunk floor carpet from 
over the spare tire well. (Refer to 23 - BODY/INTE- 
RIOR/CARPETS AND FLOOR MATS - REMOVAL- 
TRUNK). 


. Remove the trunk rear trim panel from the luggage 


compartment. (Refer to 23 - BODY/INTERIOR/ 
TRUNK REAR TRIM PANEL - REMOVAL). 


. Remove the three push-pin fasteners (2) that 


secure the right or the left trunk side trim (4) to the 
appropriate locations within the luggage compart- 
ment. 


. Remove the trunk side trim from the luggage 


compartment. 


INSTALLATION 


1. 


2. 


Position and fit the right or the left trunk side trim 
(1) within the luggage compartment. 

Install the three push-pin fasteners (2) that secure 
side trim to the appropriate locations within the lug- 
gage compartment. 


. Reinstall the trunk rear trim panel into the luggage 


compartment. (Refer to 23 ~ BODY/INTERIOR/ 
TRUNK REAR TRIM PANEL - INSTALLATION). 


. Reinstall the spare tire cover/trunk floor carpet over 


the spare tire well in the luggage compartment. 
(Refer to 23 - BODY/ANTERIOR/CARPETS AND 
FLOOR MATS - INSTALLATION-TRUNK). 
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TRUNK REAR TRIM PANEL 
REMOVAL 


1. Remove the four push-pin fasteners (1) that secure 
the trunk rear trim panel (2) to the inside of the 
deck opening lower panel (3). 

2. Remove the trim panel from the vehicie. 


81g64140 


INSTALLATION 
1. Position the trunk rear trim panel (2) to the inside 
of the deck opening lower panel (3). 


2. Reinstall the four push-pin fasteners (1) that secure 
the trim panel to the deck opening lower panel. 
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Lx $$$ ______________________________________- LIFTGATE 23 - 209 


LOCK CYLINDER - POLICE ONLY 
REMOVAL 


NOTE: Magnum Police Only 


1. Open liftgate. Lock cylinder shown (1). 

2. Remove fasteners (2) attaching liftgate lower trim 
panel. (Refer to 23 - BODY/DECKLID/HATCH/LIFT- 
GATE/TAILGATE/TRIM PANEL - REMOVAL) 


3. Disconnect remote handle link from lock cylinder. 
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23-210 LIFTGATE 


4. Remove lock cylinder clip (1) from lock cylinder (2). 
5. Remove lock cylinder (2). 


8163a5d4 


INSTALLATION 
NOTE: Magnum Police Only 


1. Open liftgate. 
2. Reinstall lock cylinder into liftgate lock hole (1). 
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3. Fasten lock cylinder (2) to liftgate using lock cylin- 
der clip (1). 


4. Connect remote handle link to lock cylinder. 


8163a5d0 


5. Reinstall lower liftgate trim panel. (Refer to 23 - BODY/DECKLID/HATCH/LIFTGATE/TAILGATE/TRIM PANEL - 
INSTALLATION) 


23 - 212 


LIFTGATE 


BUMPER 
REMOVAL 


1. 
2. 


Open the liftgate. 


Remove the two screws (8) that secure the stabi- 
lizer bumper (2) to the liftgate opening drain trough 


(1). 


. Remove the bumper from the trough. 


INSTALLATION 


1. 


Position the stabilizer bumper (2) to the two mount- 
ing holes on the liftgate opening drain trough (1) 
with the arrow molded into the bumper pointed 
inboard. 


. Install and tighten the two screws (3) that secure 


the bumper to the trough. Tighten the screws to 12 
N-m (9 ft. ibs.). 


. Close the liftgate. 
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Lx $$$ LIFTGATE 923 - 213 


GAS PROP 


REMOVAL 


1. Open and support the liftgate with a suitable prop 
or block. 


WARNING: To avoid personal injury or death, dur- 
ing service lift the ball socket end retaining clip 
only far enough to release the socket from the bail 
stud. Excessive prying or removal of the clip may 
result in improper clip spring tension. Improper 
clip tension may result in the support cylinder 
separating from the ball stud causing sudden, 
unexpected loss of deck lid support. 


2. Insert a small flat-bladed tool (3) into the notch on 
the outer face of one ball socket end (1) of the 
support cylinder and carefully pry the retaining clip 
(2) outward while pulling the ball socket away from 
the ball stud (4) on the liftgate or the liftgate open- 
ing trough. 

3. Release the retaining clip to its installed position. 


4. Repeat Step 2 and Step 3 for the opposite end of 
the support cylinder. 


5. Remove the support cylinder from the liftgate and liftgate opening. 


INSTALLATION 


1. Check to be certain that the ball studs (2) on the 
liftgate and on the liftgate opening trough (3) are in 
good condition and properly installed. Tighten the 
ball studs to 28 N-m (21 ft. fbs.). 

2, Position the ball socket on the cylinder end of the 
support cylinder (1) to the ball stud on the liftgate 
opening trough. 

3. Using hand pressure, press the ball socket onto 
the ball stud until the retainer clip snaps into place. 
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23-214 ~ LIFTGATE 


4. 


Position the ball socket on the rod end of the sup- 
port cylinder (3) to the ball stud (2) on the liftgate 
(1). 


. Using hand pressure, press the ball socket onto 


the bail stud until the retainer clip snaps into place. 


. Inspect to be certain that the retaining clip on each 


of the support cylinder ball socket ends is fully 
seated. 


. Remove the service prop or block and close the 


liftgate. 
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LX 


HINGE 
REMOVAL 


1. 


2. 


Open and support the liftgate (2) with a suitable 
prop or block. 
Remove the trim plate from the upper liftgate open- 


ing header (4). (Refer to 23 - BODY/INTERIOR/ 
LIFTGATE OPENING UPPER TRIM - REMOVAL). 


. Mark the hinge (1) liftgate half location on the lift- 


gate inner panel to aid reinstallation. 


. Remove the two screws (3) that secure the hinge 


to the liftgate. 


. Mark the hinge body half location on the upper Iift- 


gate opening header to aid reinstallation. 


. Carefully pull the rear edge of the headliner down- 


ward from the header far enough to access and 
remove the two nuts (5) that secure the hinge 
studs to the underside of the header. 


. Remove the hinge from the vehicle. 


INSTALLATION 


1. 


Position the body half of the liftgate hinge (1) to the 
upper liftgate opening header (4) on the vehicle. 


. Carefully pull the rear edge of the headliner down- 


ward from the header far enough to install and 
tighten the two nuts (5) that secure the hinge studs 
to the underside of the header. Tighten the nuts to 
28 N-m (21 ft. Ibs.). 


. Position the liftgate (2) to the liftgate half of the 


hinge on the vehicle. 


. Install and tighten the two screws (3) that secure 


the hinge to the liftgate. Tighten the screws to 28 
Nem (21 ff. Ibs.). 


. Remove the fixture being used to support the lift- 


gate for service. 


. Adjust the liftgate hinge position as necessary to 


achieve proper spacing and operation. 


. Reinstall the trim plate onto the upper liftgate open- 


ing header. (Refer to 23 - BODY/INTERIOR/LIFT- 
GATE OPENING UPPER TRIM - INSTALLATION). 


we 
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23-216  LIFTGATE 


LATCH 
REMOVAL 


1: 
2. 
3. 


Open the liftgate. 

Disconnect and isolate the battery negative cable. 
Remove the lower trim panel from the inside of the 
liftgate (1). (Refer to 23 - BODY/DECKLID/HATCH/ 
LIFTGATE/TAILGATE/TRIM PANEL/LOWER~ - 
REMOVAL). 


. Disconnect the pigtail wire connector of the latch 


(5) from the take out of the liftgate wire harness (3) 
on the inside of the liftgate. 


. Remove the three nuts (4) that secure the latch to 


the studs (2) on the inside of the liftgate. 


. Remove the liftgate latch from the vehicle. 


INSTALLATION 


I. 


Position the latch (5) onto the studs (2) on the 
inside of the liftgate (1). 


. Install and tighten the three nuts (4) that secure the 


latch to the studs on the inside of the liftgate. 
Tighten the nuts to 12 N-m (9 ft. Ibs.). 


. Reconnect the pigtail wire connector of the latch to 


the take out of the liftgate wire harness (3) on the 
inside of the liftgate. 


. Reinstall the lower trim panel onto the inside of the 


liftgate. (Refer to 23 - BODY/DECKLID/HATCH/ 
LIFTGATE/TAILGATE/TRIM PANEL/LOWER ~ - 
INSTALLATION). 


. Reconnect the battery negative cable. 
. Close the liftgate. 
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LATCH HANDLE 
REMOVAL 


1. 
2. 
3. 


Open the liftgate (4). 

Disconnect and isolate the battery negative cable. 
Remove the lower trim panel from the inside of the 
liftgate. (Refer to 23 - BODY/DECKLID/HATCH/ 
LIFTGATE/TAILGATE/TRIM  PANEL/LOWER © - 
REMOVAL). 


. Disconnect the pigtail wire connector of the latch 


handle (2) from the take out of the liftgate wire har- 
ness (3) on the inside of the liftgate. 


. Reach through the clearance hole in the inside of 


the liftgate panel on each side of the latch to 
access and remove the two screws (1) that secure 
the handle to the liftgate. 


. Remove the latch handle from the outside of the 


liftgate. 


INSTALLATION 


1. 


Position the latch handle (2) onto the outside of the 
liftgate (4). 


. Reach through the clearance hole in the inside of 


the liftgate panel on each side of the latch to install 
and tighten the two screws (1) that secure the han- 
dle to the liftgate. Tighten the screws to 9 N-m (7 ft. 
ibs.). 


, Reconnect the pigtail wire connector of the latch 


handle to the take out of the liftgate wire harness 
(3) on the inside of the liftgate. 


. Reinstall the lower trim panel onto the inside of the 


liftgate. (Refer to 23 - BODY/DECKLID/HATCH/ 
LIFTGATE/TAILGATE/TRIM PANEL/LOWER~ - 
INSTALLATION). 


. Reconnect the battery negative cable. 
. Close the liftgate. 
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23-218  LIFTGATE 


LATCH STRIKER 


REMOVAL 


1. Open the liftgate. 

2. Remove the scuff plate trim panel from the inside 
of the liftgate opening lower panel (3). (Refer to 23 
- BODY/NTERIOR/LIFTGATE SCUFF PLATE - 
REMOVAL). 


3. Mark the latch striker (2) location on the inside of 
the liftgate opening lower panel to aid reinstallation. 

4. Remove the two screws (1) that secure the latch 
striker to the inside of the liftgate opening lower 
panel. 

5. Remove the latch striker from the vehicle. 
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INSTALLATION 


1. Position the liftgate latch striker (2) to the inside of 
the liftgate opening lower panel (3). 

2. Install and tighten the two screws (1) that secure 
the latch striker to the liftgate opening lower panel. 
Tighten the screws to 28 N-m (21 ft. Ibs.). 

3. Adjust the latch striker position as necessary to 
achieve proper liftgate latch operation. 


4. Reinstall the scuff plate trim panel to the liftgate 
opening lower panel. (Refer to 23 - BODY/INTERI- 
OR/LIFTGATE SCUFF PLATE - INSTALLATION). 


5. Close the liftgate. 
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Lx 


LIFTGATE 


REMOVAL 


1. Open the liftgate (7). 
2. Disconnect and isolate the battery negative cable. 


3. Remove the upper and lower trim panels from the 
inside of the liftgate. (Refer to 23 - BODY/DECK- 
LID/HATCH/LIFTGATE/TAILGATE/TRIM PANEL - 
REMOVAL). 


4. Disconnect the washer supply hose (2) in the right 
body wire harness (3) from the liftgate spoiler 
washer nozzle hose on the underside of the lift- 
gate. 


5. Disconnect the take out and connector (1) of the 
right body wire harness from the antenna amplifier 
module on the inside of the liftgate near the right 
upper corner of the glass opening. 


6. Disconnect the two connectors (6) of the liftgate 
wire harness from the two take outs and connec- 
tors of the left body wire harness (5). 


7. Disengage the retainers that secure the liftgate 
take outs of the right and left body wire harnesses to the underside of the liftgate. 


8. Disengage the wire grommets (4) of the right and left body wire harnesses inboard of the liftgate hinges from the 
underside of the liftgate. 


9. Carefully remove the liftgate take outs of the right and left body wire harnesses from between the inner and outer 
liftgate panels. 


10. Disconnect the gas props from the ball studs on 
each side of the liftgate (2). (Refer to 23 - BODY/ 
DECKLID/HATCH/LIFTGATE/TAILGATE/GAS 
PROP - REMOVAL). 


11. Remove the trim plate from the underside of the 
upper liftgate opening header (3). (Refer to 23 - 
BODY/INTERIOR/LIFTGATE OPENING UPPER 
TRIM - REMOVAL). 


12. Mark the liftgate hinge body bracket (1) locations 
on the upper liftgate opening header to aid rein- 
stallation. 


13. Carefully pull the rear edge of the headliner down- 
ward from the header far enough to access and 
remove the four nuts (4) that secure the two studs 
of each hinge to the underside of the header. 

14. With the aid of an assistant, lift the liftgate far 
enough to disengage the hinge studs from the 
header and remove the liftgate from the vehicle. 


LIFTGATE 23 - 219 


813a8961 


23-220  LIFTGATE 


INSTALLATION 


1. 


10. 


TH. 


12. 


13. 


14. 
15. 


With the aid of an assistant, support and position 
the liftgate (2) with the studs of the two hinge body 
half brackets (1) inserted into the holes of the 
upper liftgate opening header (3) on the vehicle. 


. Carefully pull the rear edge of the headliner down- 


ward from the header far enough to install and 
tighten the four nuts (4) that secure the hinge studs 
to the underside of the header. Tighten the nuts to 
28 N-m (21 ft. Ibs.). 


. Reinstall the gas props to the ball studs on each 


side of the liftgate. (Refer to 23 - BODY/DECKLID/ 
HATCH/LIFTGATE/TAILGATE/GAS PROP - 
INSTALLATION). 


. Remove the fixture being used to support the lift- 


gate for service. 


. Carefully route the liftgate take outs of the right (3) 


and left (5) body wire harnesses between the inner 
and outer panels of the liftgate (7). 


. Engage the wire grommets (4) of the right and left 


body wire harnesses into the holes inboard of the 
liftgate hinges on the underside of the liftgate. 


. Engage the retainers that secure the liftgate take 


outs of the right and left body wire harnesses to 
the underside of the liftgate. 


. Reconnect the two connectors (6) of the liftgate 


wire harness to the two take outs and connectors 
of the left body wire harness. 


. Reconnect the take out and connector (1) of the 


right body wire harness to the antenna amplifier 
module on the inside of the liftgate near the right 
upper corner of the glass opening. 
Reconnect the washer supply hose (2) in the right 
body wire harness to the liftgate spoiler washer 
nozzle hose on the underside of the liftgate. 
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Adjust the liftgate hinge, bumper, latch and latch striker positions as necessary to achieve proper spacing and 


operation. 


Reinsiall the trim plate onto the upper liftgate opening header. (Refer to 23 - BODYANTERIOR/LIFTGATE 


OPENING UPPER TRIM - INSTALLATION). 


Reinstall the upper and lower trim panels onto the inside of the liftgate. (Refer to 23 - BODY/DECKLID/HATCH/ 


LIFTGATE/TAILGATE/TRIM PANEL - INSTALLATION). 


Reconnect the battery negative cable. 
Close the liftgate. 
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1. Disconnect and isolate the battery negative cable. 
2. Remove the lamp from the lower liftgate trim panel. 


3. Remove the two screws (6) within the pull cup formation to the right of the latch that secure the lower trim panel 
(1) to the inside of the liftgate (4). 


4, Using a trim stick or another suitable wide flat-bladed tool, carefully pry the trim panel away from the inside of 
the liftgate to release the seven push-in plastic fasteners (7) that secure the panel to the liftgate. 


5. Remove the liftgate lower trim panel from the vehicle. 
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REMOVAL 
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1. Open the liftgate (6). 


2. Remove the lower trim panel from the inside of the liftgate. (Refer to 23 - BODY/DECKLID/HATCH/LIFTGATE/ 
TAILGATE/TRIM PANEL/LOWER - REMOVAL). 


3. Remove the two screws (4) that secure the lower corners of the upper trim panel (3) to the inside of the liftgate. 


4. Using a trim stick or another suitable wide flat-bladed tool, carefully pry the trim panel away from the inside of 
the liftgate to release the push-in plastic fasteners that secure the panel to the lifigate. 


5. Remove the liftgate upper trim panel from the vehicle. 
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1. Check to be certain that the two U-nuts (5) are properly installed and in good condition on the inside of the 
liftgate (4). 

2. Check to be certain that the seven push-in plastic fasteners (7) are properly installed and in good condition on 
the inside of the lower trim panel (1). 


3. Position the upper corners of the lower trim panel over the lower corners of the upper trim panel on the inside 
of the liftgate. 


4. Align the three locator pins (2) on the back of the trim panel to the locator holies (3) on the inside of the liftgate. 


5, Using hand pressure, press firmly and evenly on the trim panel over each of the seven push-in plastic fastener 
locations until the fasteners are fully engaged in the holes on the inside of the liftgate. 


6. Install and tighten the two screws (6) within the pull cup formation to the right of the latch that secure the lower 
trim panel to the U-nuts on the inside of the liftgate. Tighten the screws to 3 N-m (27 in. Ibs.). 


7. Reinstall the lamp into the lower liftgate trim panel. 
8. Reconnect the battery negative cable. 
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1. Check to be certain that the eight push-in plastic fasteners (5) are properly installed and in good condition on the 
inside of the liftgate upper trim panel (3). 


2. Position the upper trim panel over the inside of the liftgate (6). 

3. Align the two locator pins (2) on the back of the trim panel to the locator holes (1) on the inside of the liftgate. 

4. Using hand pressure, press firmly and evenly on the trim panel over each of the eight push-in plastic fastener 
locations until the fasteners are fully engaged in the holes on the inside of the liftgate. 

5. Install and tighten the two screws (6) that secure the lower corners of the upper trim panel to the inside of the 
liftgate. Tighten the screws to 2 N-m (16 in. Ibs.). 

6. Reinstall the lower trim panel onto the inside of the liftgate. (Refer to 23 - BODY/DECKLID/HATCH/LIFTGATE/ 
TAILGATE/TRIM PANEL/LOWER - INSTALLATION). 


7. Close the liftgate. 
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BASE COAT/CLEAR COAT FINISH 
DESCRIPTION 


The original equipment paint finish is a multi step process that involves cleaning, applying electro de-position 
(E-coat), anti-chip primer, basecoat, and clearcoat steps. 


CAUTION: Do not use abrasive chemicals, abrasive compounds or harsh alkaline based cleaning solvents 
on the painted surfaces of a vehicle. Failure to follow this caution can result in damage to vehicle finish. 


On most vehicles a two-part paint application (basecoat/clearcoat) is used. Color paint that is applied to primer is 
called basecoat. A clear coat paint is then applied to protect the basecoat from ultraviolet light and to provide a 
durable high-gloss finish. 
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FINESSE SANDING/BUFFING & POLISHING 
DESCRIPTION 


CAUTION: Do not remove more than 0.5 mils of clearcoat finish when sanding, hand buffing or polishing. 
Basecoat paint must retain clearcoat for durability. 


CAUTION: if the finish has been finesse sanded in the past, it cannot be repeated. Failure to follow this 
caution can result in damage to vehicle finish. 


NOTE: Finesse sanding should oniy be performed by a trained automotive paint technician. 


Minor acid etching, orange peel, or smudging in a clearcoat or single-stage finish can be reduced with light finesse 
sanding, hand buffing and polishing. Use a Paint Thickness Gauge #PR-ETG-2X or equivalent to determine 
clearcoat or single-stage paint thickness before and after the repair. 
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PAINT CODE 


DESCRIPTION 


Exterior vehicle body colors are identified on the Vehicle Certification Label. (Refer to VEHICLE DATA/VEHICLE 
INFORMATION/VEHICLE CERTIFICATION LABEL - DESCRIPTION)The first digit of the paint code listed on the 
vehicle indicates the sequence of application, i.e.: P = primary coat, Q = secondary coat. The color names provided 
in the Paint and Trim Code Description chart are the color names used on most repair product containers. 
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PAINT TOUCH-UP 
DESCRIPTION 


When a painted metal surface has been scratched or chipped, it should be touched-up as soon as possible to avoid 
corrosion. For best results, use MOPAR® Scratch Filler/Primer, Touch-Up Paints and Clear Top Coat. 


WARNING: Use an osha approved respirator and safety glasses when spraying paint or solvents in a con- 
fined area. Personal injury can result. 


STANDARD PROCEDURE 


1. Scrape loose paint and corrosion from inside scratch or chip. 
2. Clean affected area with MOPAR® Tar/Road Oil Remover or equivalent, and allow to dry. 


3. Fill the inside of the scratch or chip with a coat of filler/orimer. Do not overlap primer onto good surface finish. 
The applicator brush should be wet enough to puddle-fill the scratch or chip without running. Do not stroke brush 
applicator on body surface. Allow the filler/primer to dry hard. 

4. Cover the filler/primer with color touch-up paint. Do not overlap touch-up color onto the original color coat around 
the scratch or chip. Butt the new color to the original color, if possible. Do not stroke applicator brush on body 
surface. Allow touch-up paint to dry hard. 

5. On vehicles without clearcoat, the touch-up color can be lightly finesse sanded (1500 grit) and polished with 
rubbing compound. 

6. On vehicles with clearcoat, apply clear top coat to touch-up paint with the same technique as described in Step 
4. Allow clear top coat to dry hard. If desired, Step 5 can be performed on clear top coat. 


WARNING: Avoid prolonged skin contact with petroleum or alcohol — based cleaning solvents. Personal 
injury can result. Avoid prolonged skin contact with petroleum or alcohol ~ based cleaning solvents. Per- 
sonal injury can result. 
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SEATS 


WARNING 
RESTRAINT SYSTEM 


WARNING: During and following any seat belt or child restraint anchor service, carefully inspect all seat 
belts, buckles, mounting hardware, retractors, tether straps, and anchors for proper installation, operation, 
or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt that is twisted. Tighten any 
loose fasteners. Replace any belt that has a damaged or inoperative buckle or retractor. Replace any belt 
that has a bent or damaged latch plate or anchor plate. Replace any child restraint anchor or the unit to 
which the anchor is integral that has been bent or damaged. Never attempt to repair a seat belt or child 
restraint component. Always replace damaged or faulty seat belt and child restraint components with the 
correct, new and unused replacement parts listed in the DaimlerChrysler Mopar® parts catalog. Failure to 
follow these instructions may result in personal injury or death. 


WARNING: On vehicles equipped with airbags, disable the supplemental restraint system before attempting 
any steering wheel, steering column, airbag, occupant classification system, seat belt tensioner, impact sen- 
sor, or instrument panel component diagnosis or service. Disconnect and isolate the battery negative 
(ground) cable, then wait two minutes for the system capacitor to discharge before performing further diag- 
nosis or service. This is the only sure way to disable the supplemental restraint system. Failure to take the 
proper precautions could result in accidental airbag deployment. Failure to follow these instructions may 
result in personal injury or death. 


WARNING: On vehicles equipped with airbags, before performing any welding operations disconnect and 
isolate the battery negative (ground) cable and disconnect all wire harness connectors from the Airbag Con- 
trol Module (ACM). Failure to take the proper precautions could result in accidental airbag deployment and 
other possible damage to the supplemental restraint system circuits and components. Failure to follow 
these instructions may result in personal injury or death. 


WARNING: Replace all restraint system components only with parts specified in the DaimlerChrysler 
Mopar® parts catalog. Substitute parts may appear interchangeable, but internal differences may result in 
inferior occupant protection. Failure to follow these instructions may result in personal injury or death. 


WARNING: The fasteners, screws, and bolts originally used for the restraint system components must never 
be replaced with any substitutes. These fasteners have special coatings and are specifically designed for 
the restraint system. Any time a new fastener is needed, replace it with the correct fasteners provided in the 
service package or specified in the DaimlerChrysler Mopar® parts catalog. Failure to follow these instruc- 
tions may result in personal injury or death. 


WARNING: On vehicles equipped with the Occupant Classification System (OCS) do not hang any after mar- 
ket devices from the front passengers seat back. Do not install a front drivers seat back cover with map 
pocket onto the passenger seat. Failure to follow these instructions may result in personal injury or death. 


WARNING: The Seat Weight Sensor is a sensitive, calibrated unit and must be handled carefully. Do not 
drop or handle roughly. lf dropped or damaged, replace with another sensor. Failure to follow these instruc- 
tions may result in personal injury or death. 


WARNING: The front passenger seat must be handled carefully as well. When removing the seat, be careful 
when setting on floor not to drop. if dropped, the sensor may be inoperative. Failure to follow these instruc- 
tions may result in personal injury or death. 


LX SEATS 23 - 233 


WARNING: When the seat is on the floor, no one should sit in the front passenger seat. This uneven force 
may damage the sensing ability of the seat weight sensors. If sat on and damaged, the sensor may be 
inoperative. Failure to follow these instructions may result in personal injury or death. 
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ADJUSTERS-FRONT 
REMOVAL 


LX 


1. Before proceeding with the following repair procedure, review all warnings and cautions. (Refer to 23 - BODY/ 


SEATS - WARNING) 


2. Remove the seat cushion as necessary. (Refer to 23 - BODY/SEATS/SEAT CUSHION / COVER - FRONT - 


REMOVAL) 


Power 


1. Remove the seat risers. (Refer to 23 - BODY/ 
SEATS/SEAT RISER - FRONT - REMOVAL) 


2. Remove the bolts and nuts (2 & 4) and separate 
the height adjuster assembly from the length 
adjuster assembly (8). 


NOTE: Bolt (4) is a different size from the other 
three bolts (2). Note the location for proper 
installation. 


WARNING: A seat structure that has seen signifi- 

cant load may have the locking mechanism acti- 

vated and may exhibit the following symptoms: 

* Locking pawl (2) loose 

e Locking pawi (2) engaged into the seat frame 
side member (1) 

e Height adjuster only works on outboard side 

e Broken or missing shear pin (3) 


If any one or more of these symptoms exist 
replace the height adjuster assembly. Do not 
attempt any repairs. Failure to follow these 
instructions may result in personal injury or death. 


81269016 


268175 


LX 
Manual 


1. Remove the spring clip. 


2. Squeeze the towel bar together and pull the towel 
bar out of the left and right seat tracks. 
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23-236 SEATS 


3. Remove the bolts (1 & 4), nuts (6) and spacers (2) 
and separate the side member assembly (3) from 
the length adjuster assembly (5). 


INSTALLATION 


Power 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


WARNING: A seat structure that has seen signifi- 

cant load may have the locking mechanism acti- 

vated and may exhibit the following symptoms: 

« Locking pawl (2) loose 

« Locking pawl (2) engaged into the seat frame 
side member (1) 

« Height adjuster only works on outboard side 

« Broken or missing shear pin (3) 


If any one or more of these symptoms exist 
replace the height adjuster assembly. Do not 
attempt any repairs. Failure to follow these 
instructions may result in personal injury or death. 
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. Install the seat risers. (Refer to 23 - BODY/SEATS/ 


SEAT RISER - INSTALLATION) 


. Position the height adjuster assembly (1) onto the 


length adjuster assembly (3) and install the nuts, 
bolts and spacers on the inboard side. 


NOTE: Bolts (2) and (4) are different and need to 
be installed into the correct positions. 


4. Tighten the bolts to 21 N-m (15 ft. Ibs.). 

5. Install the seat cushion and install the seat. (Refer 
to 23 - BODY/SEATS/SEAT CUSHION COVER - 
INSTALLATION) 

Manual 

1. Install the seat risers. (Refer to 23 - BODY/SEATS/ 
SEAT RISER - INSTALLATION) 

2. Position the side member assembly (3) onto the 
length adjuster assembly (5) and install the nuts 
(6), bolts (1 & 4) and spacers (2) on the inboard 
side, 

3. Tighten the bolts to 42 N-m (31 ft. Ibs.). 
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23-238 SEATS 


Lx 


4. Squeeze the towel bar together and insert the ends 
into the bushings on both tracks. 


81269012 


5. Install the spring clip. 

6. Install the seat cushion and install the seat. (Refer 
to 23 - BODY/SEATS/SEAT CUSHION COVER - 
INSTALLATION) 
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ARMREST-REAR 
REMOVAL 


1. Fold down 40 side rear seat back. 
2. Remove arm rest bolt (1). 

3. Remove retaining C-clip (2). 

4. Remove arm rest. 
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80b2b486 


INSTALLATION 


1. Place arm rest in bracket. 


2. Install arm rest bolt (1). Tighten to 12 N-m (9 ft. 
ibs.). 


3. Install retaining C-clip (2). 
4. Reposition the seats. 
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CUSHION/COVER-CUSHION - FRONT 
REMOVAL 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

2. Move the seat to the forward position and discon- 
nect and isolate the batter negative cable. 

3. Remove the bolts (2) and the clamps (1) and 
remove the seat cushion. 


4. Disconnect the electrical connector, if equipped. 


81269048 


5. Separate the j-straps (1 & 2) and seat cushion 
cover and foam. 


INSTALLATION 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


2. Position the cushion cover and foam over the seat 
pan and connect the j-straps (1 & 2). 
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3. Position the seat cushion assembly onto the seat 
frame and install the clamps (1). 

4. Connect the wire harness to the seat cushion pan, 
if equipped. 

5. Install the bolts (2) and tighten to 10 N-m (90 in. 
Ibs.). 

6. Connect battery negative cable. 
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1. Pull upward at forward edge of cushion each oe se ste SM AT oa 
retainer loop of the rear seat cushion to disengage LE / SRC He = 
retainer loops from cups in floor. PRLS » 


2. Remove rear seat cushion (4) from vehicle. 


813ccad44 


LX 


SEATS 23 - 243 


3. Disengage the J-straps attaching seat cover to the 
cushion. 


81300556 
oe 


4, Fold rear of the seat cover forward to uncover hog 
rings. 


5. Start on the rear side of the cushion and cut hog 
rings. 
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6. Cut the hog rings on the outer side of the cushion. 


813cd518 


7. Work around the outer edges and cut the hog 
rings. 


81 3cd513 


8. Fold cover up to access the inner hog rings and 
cut them. 


9. Repeat operation on the other side of cushion. 
10. Remove seat cushion cover from seat cushion. 


: 
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LX 


11. If replacing cushion, remove the cushion support 
by cutting the hog rings attaching it to the foam 


and remove. 


8138008 


INSTALLATION 


1. Install hog rings attaching cushion support, 
remove. 


if 
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2. Place seat cover into position on the foam. 


3. Install the attaching hog rings on the inner side of 
the seat cover and cushion. 


4. Install hog rings on the on the front side the seat 
cover. 


8t3ed513 


5. Install hog rings on the outer side of the seat cover. 
Check for seat cover wrinkles. 


LX 


SEATS 23 - 247 


6. Install the hog rings on the rear side of seat cover. 
7. Repeat the operation for the other side of cushion. 
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8. Position seat cover in to position on the foam and 
check for seat cover wrinkles. 
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9. Connect the J-straps, and smooth out seat cover. 
10. Steam wrinkles from seat cushion, if necessary. 
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11. Place seat cushion (4) into position. 
12. Engage retainer loops into cup on floor kick up. 


13. Push downward at forward edge at each retainer 
loop of the rear seat cushion to engage retainers. 
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CUSHION/COVER-SEAT BACK - FRONT 


REMOVAL 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 


2. Remove the front seat. (Refer to 23 - BODY/ 
SEATS/SEAT - FRONT - REMOVAL) 


3. Remove the lumbar and recliner handles (1). 
4. Remove the screws and remove the side shields 


(2). 


5. Remove the belt buckle. 


6. Remove the seat back bolts from both sides. 
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23-250 SEATS 


7. Push in the buttons on both headrest sleeves, pull 
the headrest up and remove. 


8. Separate the j-straps (1 & 2) and pull cover up 
over frame and remove cushion. 

9. Pinch both headrest sleeve ribs from inside the 
seat back frame with pliers or equivalent. 

10. Strike the bottom of the sleeve with a rubber mal- 
let or equivalent, and remove the headrest 
sleeves. 


INSTALLATION 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

2. Position the seat back cover over the seat back 
frame and install the headrest sleeves. 

3. Position the seat back cushion on the frame and 
position the cover over the cushion. 


4. Connect the j-straps (1 & 2). 
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5. Install the seat back bolts and tighten to 40 N-m 
(30 ft. Ibs.). 
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6. Position the front seat belt buckle lower anchor 
onto the stud near the rear of the inboard seat 
cushion frame. Be certain the anti-rotation tab on 
the anchor is engaged in the clearance hole of the 
frame. 


7. Tighten the nut to 43 N-m (32 ft. Ibs.) 
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8. Install the side shields (2) and install the screws. 
9. Install the lumbar and recliner handles. 
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CUSHION/COVER-SEAT BACK - SECOND ROW 


REMOVAL 


1. Remove the seat cushion. (Refer to 23 - BODY/ 
SEATS/SEAT CUSHION COVER - REMOVAL) 


2. Remove the nut and disconnect the seat belt 
anchor. 
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60/40 Seat Back - Wagon 


40% SEAT BACK SIDE 


1. Fold the 40% section of the seat (2) down. 
2. Remove the nuts (5). 


3. Pivot the seat back off the pivot pin (3) located on 
the 60% seat back. 


4, Remove the seat back from vehicle. 
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60/40 Seat Back - Wagon 


60% SEAT BACK SIDE 


i. With the 40% seat back removed. 

2. Fold the 60% section of the seat down. 

3. Remove the four nuts attaching seat back (5). 
4. Remove the seat back for vehicle. 


60/40 Seat Back ~ Domestic Sedan 
40% SEAT BACK SIDE 


1, Fold the 40% section of the seat (3) down. 
2. Remove the two nuts (4) atlaching seat back. 


3. Pivot the seat back off the pivot pin (1) lecated on 
the 60% seat back (2). 


4. Remove the seat back from vehicie. 
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60/40 Seat Back - Domestic Sedan 


60% SEAT BACK SIDE 


With the 40% seat back removed. 

Fold the 60% section of the seat down. 
Remove the four nuts attaching seat back (4). 
Remove the seat back for vehicle. 
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60/40 Seat Back - Export Sedan 


40% SEAT BACK SIDE 


1. Fold the 40% section of the seat (3) down. 
2. Remove the three nuts (4) attaching seat back. 
3. Remove the seat back from vehicle. 
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60/40 Seat Back - Export Sedan 


60% SEAT BACK SIDE 


1. With the 40% seat back removed. 


2. Remove the four nuts (1) and (3) attaching seal 
back. 


3. Remove the seat back from vehicle. 


INSTALLATION 
REMOVAL 


1. Place seat belt into position and install the seat belt 
anchor nut. Tighten nut to 32 Nem (24 ft. ibs.). 

2. Place the seat cushion inte position and push 
downward on the forward edge of the seat cushion 
to lock into position. (Refer to 23 - BODY/SEATS/ 
SEAT CUSHION COVER - REMOVAL) 
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60/40 Seat Back - Wagon 


60% SEAT BACK SIDE 


. With the 40% seat back removed. 
. Place 60% seat back (5) into position on the studs. 
. Fold the 60% section of the seat down. 


. Install the four nuts (6) attaching seat back (5). 
Tighten nuts to 57 N.m (42 ff. Ibs.). 
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60/40 Seat Back - Wagon 
40% SEAT BACK SIDE 


1. Place the 40% section (2) into position. 


2. Slide 40% seat back onto the pivot pin (3) located 
on the 60% seat back. 


3. Install the two nuts (5) attaching seat back. Tighten 
nuts to 6/ Nem (42 ft. lbs.), 
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60/40 Seat Back Domestic Sedan 


66% SEAT BACK SIDE 


. With the 40% seat back removed. 
. Place 60% seat back (2) inte position on the studs, 
. Fold the 60% section of the seat down. 


. Install the four nuts (4) and (3) attaching seat back 
(2). Tighten nuts to 57 Nem (42 ff. Ibs.). 
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60/40 Seat Back Domestic Sedan 


40% SEAT BACK SIDE 


1. Place the 40% section (3) into position. 

2. Slide 40% seat back onto the pivot pin (1) located 
on the 60% seat back (2). 

3. Install the two nuts (5) attaching seat back. Tighten 
nuts to 57 Nem (42 ft. Ibs.). 
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60/40 Seat Back Export Sedan 
60% SEAT BACK SIDE 


41, With the 40% seat back removed. 
2. Place 60% seat back (2) into position on the siuds. | 
3. Fold the 60% section of the seat down. 
4 


. Install the four nuts (1) and (3) attaching seat back 
(2). Tighten nuts to 57 N-m (42 ff, ibs.). 
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60/40 Seat Back Export Sedan 


40% SEAT BACK SIDE 

1. Place the 40% section (8) into position onto the 
studs. 

2. Fold the 40% section of the seat down. 


3. install the four nuts (4) attaching seat back (3). 
Tighten nuts fo 57 N.m (42 ft. Ibs.). 
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RISER-FRONT 
REMOVAL 


Manual Length Adjuster 


1. Before proceeding with the following repair proce- 
dure, raview all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

2. Remove the seat. (Refer to 23 - BODY/SEATS/ 
SEAT - REMOVAL) 


3. Move the seat to the forward position on the tracks 
and rernove the seat adjuster bolts/nuts (3). 

4. Move the seat to the reward position on the tracks 
and remove the front seat adjuster bolts/nuts (3). 


NOTE: Passenger seat with strain gauges shown, 
drivers side seat similar. 


5. Disconnect strain gauge electrical connectors (1), 
if equipped. 

6. HW equipped, remove the strain gauge bolls (2) and 
remove the strain gauges as necessary. 


Power Length Adjuster 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

2. Unbolt the seat from the floor as necessary to gain 
access to the riser bolts. (Refer to 23 - BODY/ 
SEATS/SEAT - REMOVAL) 

3. Move the seat to the forward position on the tracks, 
tip the seat backwards in vehicle and remove the 
seat adjuster bolts/nuts (1). 

4. Move the seat to the reward position on the tracks 
and remove the front seat adjuster bolts/nuts (1). 


NOTE: Manual seat length adjuster shown, power 
similar. 
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5. If the seat cannot be moved forward or backward, remove the seat cushion. (Refer to 23 - BODY/SEATS/SEAT 


CUSHION COVER - REMOVAL) 


6. Remove the four bolls (1) and remove ithe motor and cable assembiy (2) from the length adjuster assembly. 


CAUTION: When the motor and cable assembly are removed from the tracks discard the length adjuster 


assembly and replace with a new one. 
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7. Disconnect and isolate battery negative cable. 
8. Remove the seat off of the fisers and disconnect 
the electrical connectors. 
9. Disconnect strain gauge electrical connectors (1), 
if equipped. 
10. equipped, remove the strain gauge bolts (2) and 
remove the strain gauges as necessary. 


INSTALLATION 
Manual Length Adjuster 


1. Before proceeding with the following repair proce- ‘3 eee, 
dure, review all warnings and cautions. (Refer to a | 
23 - BODY/SEATS - WARNING) ra 


NOTE: Passenger seat with strain gauges shown, 


drivers side seat similar. | ‘a 


2. HW equipped, install the strain gauges and install the ee 
bolis (2). 


3. Tighten the bolts to 40 N-m (30 ft. tbs.). 

4. necessary, connect the elecirical connections (1). 
5. Move the seat to the forward position on the tracks 
and install the rear seat adjuster bolts/nuts (3). 

6. Tighten the bolts to 45 N-m (33 ft. Ibs.). 


7. Move the seat to the reward position on the tracks 
and install the front seat adjuster bolts/nuts (3). : : 

8, Tighten the bolts to 45 N-m (33 ff. Ibs.). St =D sonar | 

9. install the seat, (Refer to 23 - BODY/SEATS/SEAT = 7 - 
~ INSTALLATION) 
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Power Length Adjuster 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

2. Hf equipped, install the strain gauges and install the 
bolts (2). 

3. Tighten the bolts to 40 N-m (30 ft. Ibs}. 

4. Position the seat into the vehicle onto the risers 
and connect the electrical connectors. 

5. Move the seat to the forward position on the tracks 
and install the seat adjuster bolts/nuts (3). 

6. Tighten the bolts attaching the adjuster to the ris- 
ers/strain gauges to 45 N-m (33 ft. Ibs.). 

7. Move the seat to the reward position or the tracks 
and install the front seat adjuster bolts/nuts (3). 

8. Tighten the bolts attaching the adjuster to the ris- 
ers/strain gauges to 45 N.m (33 ft. Ibs.}. 

9. If necessary, connect the strain gauge electrical 
connections (1). 
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CAUTION: When the motor and cable assembly are removed from the tracks discard the length adjuster 
assembly and replace with a new one. 


10. Bolt the seat to the floor. (Refer to 23 - BODY/SEATS/SEAT - INSTALLATION) 
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SEAT-FRONT 
REMOVAL 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BOBDY/SEATS - WARNING). 

2. Remove the cover (1) and lower seat belt anchor 
bolt (2). 


Lx 


FRONT SEAT - LEFT SIDE 


1. Remove the left side front seat two front attaching 
bolts (1). 
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2. Move the seat forward fo gain access to the rear 
bolts. 


3. Remove the left side front seat two rear attaching 
bolts (1) and (2). 

4. Disconnect and isoiate battery negative cable. 

§. Disconnect the electrical connectors. 

6. Remove the seat. 
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FRONT SEAT - RIGHT SIDE 


1. Before proceeding with the following repair procedure, review all warnings and cautions, (Refer to 23 - BODY/ 
SEATS - WARNING). 


WARNING: The front passenger seat must be handled carefully as well. When removing the seat, be careful 
when setting on floor not to drop. if dropped, the sensor may be inoperative. Failure to follow these instruc- 
tions may result in personal injury or death. 


WARNING: When the seat is on the floor, no one should sit in the front passenger seat. This uneven force 
may damage the sensing ability of the seat weight sensors. If sat on and damaged, the sensor may be 
inoperative. Failure to follow these instructions may result In personal injury or death. 


2, Remove the right side front seat with OCS sensor 
two front attaching bolts (1). 
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3. Move the seat forward to gain access to the rear 
bolts. 


4. Remove the right side front seat with OCS sensor 
two rear attaching bolts (2) and (3). 


. Ensuré that the ignition key is in the off position. 
. Disconnect and isolate battery negative cable, 

. Disconnect the electrical connectors. 

. Remove the seat. 
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INSTALLATION 
FRONT SEAT - RIGHT SIDE 


1. Before proceeding with the following repair procedure, review all warnings and cautions. (Refer to 23 - BODY/ 
SEATS - WARNING) 


WARNING: The front passenger seat must be handled carefully as well. When removing the seat, be careful 
when setting on floor not to drop. If dropped, the sensor may be inoperative. Failure to follow these instruc- 
tions may result in personal injury or death, 


WARNING: When the seat is on the floor, no one should sit in the front passenger seat. This uneven force 
may damage the sensing ability of the seat weight sensors. If sat on and damaged, the sensor may be 
inoperative. Failure to follow these instructions may result in personal injury or death. 


2. With battery negative cable disconnected. 
3. Place seat into position in vehicle. 


WARNING: The front passenger seat must be han- 
dled carefully as well. When removing the seat, be 
careful when setting on floor not to drop. Hf 
dropped, the sensor may be inoperative. Failure to 
foliow these instructions may result in personal 
injury or death. 


. Connect the electrical connectors. 

. Place the ignition key in the run pasition. 
. Connect battery negative cable. 

. Place ignition key in the off position. 


. Move the seat forward to gain access to the rear 
bolts, as necessary. 


9. Install the front seat attaching rear bolts (1) and 


(2). 


ow SH om 


> ¢ 


10. Insiall the front seat front attaching bolts (4). 
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12. 


. The supplemental restraint system verification test 


procedure should be performed following service 
of any supplemental restraint system component. 
(Refer to 6 - ELECTRICAL/RESTRAINTS - STAN- 
DARD PROCEDURE - VERIFICATION TEST). 


Following successful completion of the supple- 
mental restraint system verification test procedure, 
perform the Occupant Classification System Veri- 
fication Test using a scan tool. (Refer to 8 - 
ELECTRICAL/RESTRAINTS - *OCS VERIFICA- 
TION TEST - VER 1) 


FRONT SEAT - LEFT SIDE 


1. 


2 
3. 
4 


Place seat into position in vehicle. 


. Connect the electrical connectors. 


Connect battery negative cable. 


. Move the seat forward to gain access to the rear 


bolts. 


. Install the front seat attaching rear bolts (1} and 


(2). 
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6. install the front seat front attaching bolis (4). 


7. Install the cover (1) and lower seat belt anchor bolt 


(2). 
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STRIKER-SEAT BACK LATCH - SECOND ROW 
REMOVAL 
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mores | 
1, Remove the sedan seat back striker (2), rernove the attaching screws (3) and remove seat back striker from the 
vehicle, 


2. Remove the wagon seat back striker (2), remove 
the attaching screws (1) and remove seat back 
striker from the vehicte. 
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Bi bode 


3. Remove the export sedan seat back striker (2), remove the attaching screws (3) and remove seat back striker 
from the vehicle. 
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INSTALLATION 
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1. Spring nut(s} (1) replace, if necessary. 


2. Place the sedan back seat striker ( 


into position and Install attaching screws (3). 


3. Place the wagon back seat striker (2) into position 


) 


2 


(1). 


and Install attaching screws 
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4. Spring nut(s} (1) replace, Hf necessary. 
5. Place the (Export) sedan back seat striker (2) into position and install attaching screws (3). 
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SUPPORT-LUMBAR 
REMOVAL 


1. 


Before proceeding with the following repair proce- 


dure, review all warnings and cautions. (Refer to 


23 - BODY/SEATS - WARNING) 
2, Remove the seat back cushion/cover. (Hefer fo 23 


- BODY/SEATS/SEAT BACK CUSHION / COVER - 


FRONT - REMOVAL) 
3. Release the lumbar mat side wires (1) by pulling 


out on the wire supports and then pulling them in. 


en 


(1) in and release 


4, Squeeze the lower support wires 
the lower wires. 
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5. Pull the upper support wires (1} down and release 


the lumbar mat from the seat back frame. 


6. Remove the rivet (1) and remove the lumbar mech- 


anism (2). 
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INSTALLATION 

1. Before proceeding with the following repair proce- ~ 
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

. Install the lurnbar mechanism (2) and install a new 
rivet (1). 
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3. Place lumbar mat onto seat back frame and insert 
the upper support wires (1) info the frame. 


4, Squeeze the lower support wires (1) together and 


insert into the lower frame. 


5. Squeeze the side support wires together and insert 


them into the sides of the seat back frame. 


Refer to 23 - 


( 


| the seat back cushion/cover. 
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WARNING 
WINDSHIELD SAFETY PRECAUTIONS 


WARNING: Do not operate the vehicle within 24 hours of windshield installation. t takes at least 24 hours 

for urethane adhesive to cure. If it is not cured, the windshield may not perform properly in an accident. 

* urethane adhesives are applied as a sysiem. Use glass cleaner, glass prep solvent, glass primer, pve 

(vinyl) primer and pinch weld (fence) primer provided by the adhesive manufacturer. Hf not, structural 

integrity could be compromised. 

DaimlerChrysler does not recommend glass adhesive by brand. Technicians should review product labels 

and technical data sheets, and use only adhesives that their manufactures warrant will restore a vehicle 

to the requirements of fmvss 212. Technicians should also insure that primers and cleaners are compat- 

ible with the particular adhesive used. 

* be sure to refer to the urethane manufacturer's directions for curing time specifications, and do not use 
adhesive after its expiration date. 

* vapors that are emitted from the urethane adhesive or primer could cause personal injury. Use them ina 

well-ventilated area. 

skin contact with urethane adhesive should be avoided. Personal injury may result. 

always wear eye and hand protection when working with glass. 
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CAUTION: Protect ali painted and trimmed surfaces from coming in contact with urethane or primers. 
Be careful not to damage painted surfaces when removing moldings or cutting urethane around windshield. 
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BACKLITE 
REMOVAL 
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NOTE: Windshield removal shown, backlite similar. 


1. Before proceeding with the following repair proce- 
dure, review ail warnings and cautions (Refer to 23 
- BODY/STATIONARY GLASS - WARNING). 


2, Remove quarier irim panels (Refer to 23 - BODY! 
INTERIOR/QUARTER TRIM PANEL - REMOVAL), 

3. Remove the trim panel from the rear shelf (Refer to 
2g - BODY/ANTERIOR/REAR SHELF TRIM PANEL 
- REMOVAL), 

4. Disconnect tne wire connectors from rear window 
defogger terminals and, rear window mounted radia 
antenna, if equipped. 


CAUTION: Be careful not to damage painted sur- 
faces when cutting urethane around the backlight. 


5. Using an assistant and a wire-type windshield curt- 
out tool (4, 3 and 4}, cut and separate the urethane 
adhesive (2) securing the backlite to the backlite fence. 


6, Carefully remove the backlite from the vehicle. 
INSTALLATION 


CAUTION: To help prevent water leaks, partially roll down the left and right door glass before installing the 
backlite. This avoids pressurizing the passenger compartment if a door is slammed before the urethane is 
cured, 


CAUTION: Protect all painted and trimmed surfaces from coming in contact with urethane or primers. 


1. Hf the backlite (1) is being reused, remove the as 
ruch original urethane (3) as possible from the 
glass surface using a razor knife (2), 
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NOTE: To prevent corrosion, do not damage paint 
on the backlite fence when removing original ure- 
thane. 


NOTE: The backlite fence should be cleaned of 
most of Rs old urethane adhesive. A small amount 
of old urethane, approximately 1 mm in height 
should remain on the fence. Do not completely 
remove all old urethane from the fence, the paint 
finish and bonding strength will be adversely 
affected. Replace any missing or damaged spac- 
ers around the perimeter of the backiite fence. 
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2, Using a razor knife (2), level the original bead of A if 5 
urethane (1) on the backlite fence (8) to a thick- = oo 
ness of approximately 1 rom (0.04 in.) and ramove 
the loose adhesive. 


3. Install a new rubber seal (1) around the top and 
side edges of backlite (2). = 


4. Using an assistant, position the backlite into the 
backlite opening and against the backlite fence (3). 
5. Verily the backlite lays evenly against the fence at 
the top, bottom and sides of the opening. If not, the 
fence must be formed to the shape of the backlite. 


6. Mark the backlite and fence with a grease pencil or 
pleces of masking tape to use as a reference for 
installation. 


7. Using an assistant, remove the backlite from the 
backlite opening and place it an a suitable padded 
work surface. 


Sp 
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ers to clean the backlite before applying glass 
prep and primer or poor glass adhesion may 


WARNING: Do not use solvent based glass clean- | \ 
result. 


8. Clean the inside of the backlite with an ammonia 
based glass cleaner and a lint-free cloth. 


9. Apply glass prep achesion promoter 25 mm (1 in.) 
wide (1) around the perimeter of the backlight (2) | 
and 5 mm (0.2 in.) from the edge of ihe glass and 
wipe dry with a clean lint-free cloth until no streaks 
are visible. 


10. Apply glass primer 25 mm (1 in.) wide around the a 
perimeter of the backlight and 5 mm (0.2 in.) from ee 
the edge of the glass. Allow at least three minutes ME Bt 1e75t 
drying time. 

11. Using a flashlight, verify that the primer is cornpletely and evenly installed along the perimeter of the backlite. 

1Z. Re-prime any area that is not fully and evenly primed. 
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13. Clean the backlite fence with an ammonia based 
glass cleaner and a lint-free cloth. 

14. Apply pinch weld primer 15 mm (0.75 in.) wide (1) 
around the backlite fence (2). Allow at least three 
minutes drying time. 

15. Using a flashlight, verify that the primer is com- 
pletely and evenly installed along the backlite 
fence. 

1G. Re-prime any area that is not fully and evenly 
primed. 


CAUTION: Always apply the bead of adhesive to 
the backlite. Always install the backlite within 5 
minutes after applying the adhesive. 


NOTE: lf the original urethane adhesive has been 
exposed for more than 12 hours, the entire adhe- 
sive area will need to be re-primed prior to install- 
ing new adhesive. 


17. Apply approximately a 10 mm (0.4 in.} wide bead 
of adhesive (1) with a triangular nozzle approxi- 
mately G mm (0.230 in.) from the edge of the 
glass (2) starting at the bottom center of the 
backlite. 


18. Hun the end of the adhesive bead (1) on the 
backlite (2) parallel to the start of the bead and 
smooth the ends flush. 
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19. Using an assistant, position the backlite (2) over 
the backlite opening. 

20. Using the grease pencil marks or tape as refer- 
ence points, align the backlite fo the opening. 

21. Carefully lower the backlite onto the backlite fence 


(3). Guide the backlita and the rubber seal (1) 
around the backlite into its proper location. 


CAUTION: ft is not possible to move the backlite 
after installation. The backlite should never be 
pressed into place by more than one person, 
because the backlite can break if pressed simulta- 
neously on both sides. 


22. Push the backlite inward until the backlite comes 
into contact with the spacers located on each side 
of the backlite fence. ; ot ale 

23. Connect the wire connectors to the rear window 
defogger terminals and, rear window mounted 
radio antenna, if equipped. 

24. Install the trim panel to the rear shelf (Refer to 23 - BODY/INTERIOR/REAR SHELF TRIM PANEL - iNSTAL- 
LATION). 

25. Install the quarter trim panels (Refer to 23 - BODY/INTERIOR/QUARTER TRIM PANEL - INSTALLATION). 
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GLASS-LIFTGATE 
REMOVAL 


NOTE: Windshield removal shown, liftgate glass [ 
similar. 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions. (Refer to 
23 - BODY/STATIONARY GLASS - WARNING) 

2. Remove the liftgate trim panels (Refer to 23 - 
BODY/LIFTGATE/TRIM PANEL - REMOVAL). 

3. Remove rear window wiper arm, if equipped (Refer 
to 8 - ELECTRICALMHIPERSAVASHERS/WIPER 
ARMS - REMOVAL). 


4, Disconnect the wire connectors from rear window ‘A LSS, 


defogger terminals and, rear window mounted radio 
antenna, if equipped. 


. ; ; ; ‘ SAN 
5S. Using an assistant and a wire-type windshield cut- . 
out tool (1, 3 and 4), cut and separate the urethane 7 or one Ss 
adhesive (2) securing the backlite fo the liftgate. hi es ra ee eee 


6. Carefully remove the backlite from the vehicle. 
INSTALLATION 
CAUTION: To help prevent water leaks, partially roll down the left and right door giass before installing the 


liftgate glass. This avoids pressurizing the passenger compartment if a door is slammed before the ure- 
thane is cured. 


CAUTION: Protect all painted and trimmed surfaces fromm coming in contact with urethane or primers. 


1. If the liftgate glass (1) is being reused, rernove the 
as much original urethane (3) as possible from the 
glass surface using a razor knife (2). 
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NOTE: To prevent corrasion, do not damage paint 
on the liftgate glass fence when removing original 
urethane, 


NOTE: The liftgate glass fence should be cleaned 
of most of its old urethane adhesive. A small 
amount of old urethane, approximately 1 mm in | 
height should remain on the fence. Do not com- 
pletely remove all aid urethane fram the fence, the 
paint finish and bonding strength will be adversely 

atfecied. Replace any missing or damaged spac- | 
ers around the perimeter of the liftgate glass | 
fence. 


2. Using a razor knife (2), level the original bead of | 
urethane (1} on the liftgate glass fence (3) to a 
thickness of approximately 1 mm (0.04 in.} and remove the loose adhesive. 


3. Replace any damaged or missing spacers (1 and 
3). 

4. Using an assistant, position the liftgate glass (2) 
into the liftgate giass opening and against the sup- 
port spacers. 

5. Verify the liftgate glass lays evenly against the Iift- 
gate fence at the top, bottom and sides of the 
opening. Hf not, the fence must be formed to the 
shape of the liftgate glass. 


&. Mark the lifigale glass and fence with a grease 
pencil or pieces of masking tape to use as a refer- 
ence for installation. 

7. Using an assistant, remove the liftgate glass from 


the lifigate glass opening and place it on a suitable 
padded work surface. 
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WARNING: Do not use solvent based glass clean- 
ers to clean the liftgate glass before applying 
glass prep and primer or poor glass adhesion may 
result, 


8. Clean the insice of the liftgate glass with an ammo- 
nia based glass cleaner and a lint-free cloth. 


9. Apply glass prep adhesion promoter 25 mm (4 in.) 
wide (1) around the perimeter of the liftgate glass 
(2) and 5 mm (0.2 in.) from the edge of the glass 
and wipe dry with a clean lint-free cloth until no 
streaks are visible. 

10. Apply glass primer 25 mm (1 in.) wide around the 
perimeter of the liftgate glass and & mm (0.2 in.) 
from the edge of the giass. Allow at least three 
minutes drying time. 

i1. Using a flashlight, verify that the primer is completely and evenly installed along the perimeter of the liftgate 
glass. 


12. Re-prime any area that is not fully and evenly orimed. 
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. Clean the liftgate glass fence with an armrnonia 


based glass cleaner ard a lint-free cloth. 


. Apply pinch weid primer 15 mm (0.75 in.) wide (1) 


around the liftgate glass fence (2). Allow at least 
three minutes drying time. 


. Using a flashlight, verify that the primer is com- 


pletely and evenly installed along the liftgate glass 
fence. ; 


. Re-prime any area that is not fully and eveniy 


primed. 


CAUTION: Always apply the bead of adhesive to 


the 


backlite. Always install the backlite within 5 


minutes after applying the achesive. 


NOTE: If the original urethane adhesive has been 
expesed for more than 12 hours, the entire adhe- 
sive area will need to be re-primed prior to install- 


ing 
17, 


18. 


new adhesive, 


Apply approximately a 10 mm (0.4 in.) wide bead 
of adhesive (1) with a triangular nozzle triariquiar 
nozzle approximately 6 mm (0.230 in.) frorn the 
edge of the glass (2) starting at the bottom center 
of the glass. 


Fun the end of the adhesive bead (1) on the fift- 
gate glass (2) parallel to the start of the bead and 
smooth the ends flush. 
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19. 


20. 


21. 


Using an assistant, position the liftgate glass (2} 
over the liftgate glass opening and against the 
support spacers (4 and 3). 

Using the grease pencil marks or tape as refer- 
ence points, align the litgate glass to the opening. 
Carefully lower the liftgate glass onto the liftgate 
giass fence. 


CAUTION: It is not possible to move the liftgate 
glass after installation. The liftgate glass should 
never be pressed into place by more than one per- 
son, because the glass can break if pressed simul- 
taneously on both sides. 


22, 


23. 


24. 


25, 


Push the liftgate glass inward until the glass 
comes into contact with the spacers located on 
each side of the fifigate glass fence. 

Corinect the wire connectors to the rear window 
defogger ierminals and, rear window mounted 
radio antenna, if equipped. 
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install the liftgate trim panels (Refer to 23 - BODY/DECKLID/HATCH/LIFTGATE/TAILGATE/TRIM PANEL - 


INSTALLATION). 


Install the rear window wiper arm, if equipped (Refer to 8 - ELECTRICALAVIPERS/WASHERS/WIPER ARMS - 


INSTALLATION). 
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GLASS-QUARTER 
REMOVAL 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions (Refer to 23 
~ BODY/STATIONARY GLASS - WARNING). 


2. Remove the quarter panel trim from the side of the 
vehicle being serviced. 

3. Garefully pull dawn the headliner to access the 
upper mounting studs (1} that secure the quarter 
glass (2) to the window fence (3) and, remove the 
nuts from the studs. 

4, Remove the nuts that secure the lower mounting 
studs (4) to the window fence and, remove the nuts 
from the studs. 

5. Using razor knife, cut butyl sealer between the 
mounting studs that secure the quarter glass to 
window fence. 


6, Carefully push the quarter window glass from the 


opening. | — BiGbT a0 | 
INSTALLATION 


CAUTION: Roll down the left and right front door 
glass and open the liftgate glass before installing 
quarter glass te avoid pressurizing the passenger 
compartment if a door is slammed before urethane 
is cured, Water leaks can result. 


NOTE: The quarter glass fence should be cleaned 
of all old butyl sealer. Do not grind sealer off the 
fence, the paint finish will be adversely affected. 


1. Apply 6 mm (0.25 in.) wide butyl tape around 
perimeter of the (2) quarter glass approximately 5 
mm (0.2 in.) from the edge of the glass. Ensure the 
butyl tape is wrapped around the mounting studs. 


2, Place the quarter glass into the window opening (3) 
and insert mounting studs (1 and 4) through the 
holes in the window fence. 


3. Install the nuts that secure the quarter glass to the 
window fence. Tighten the nuts to 4.5 N-m (40 in. Ibs.). 


4. Ingtall the headliner. 
5. install quarter panel trim. 
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WINDSHIELD 
DESCRIPTION 


The windshield is attached to the window frame (fence) with urethane adhesive. The urethane adhesive is applied 
cald and seals the surface area between the window opening and the glass. The primer adheres the urethane adhe- 
sive to the windshield. 


sa 


it is difficult to salvage a windshield during the removal operation. The windshield is part of the structural support for 
the roof, The urethane bonding used to secure the windshield to the tence is difficult to cut or clean from any sur- 
face. If the rubber seals are set in urethane, it would also be unlikely they could be salvaged. Before removing the 
windshield, check the availability of the windshield and seals from the parts supplier. 


REMOVAL 


1. Before proceeding with the following repair proce- 
dure, review all warnings and cautions (Refer to 23 
- BODY/STATIONARY GLASS - WARNING). 


2. Remove the rear view mirror (Refer to 23 - BODY/ 
INTERIOR/REAR VIEW MIRROR - REMOVAL). 


3. Remove the cowl grille (Refer to 23 - BODY/EXTE- 
RIQOR/COWL. GRILLE - REMOVAL.) 


CAUTION: Be careful not to damage painted sur- 
faces when removing moldings or cutting ure- 
thane around the windshield. 


4. Remove the windshield side moldings. 


5. Using an assistant and a wire-type windshield cut- 
out tool (1, 3 and 4), cut and separate the urethane 
adhesive (2) securing the windshield to the wind- 
shield fence. 


6. Carefully remove the windshield from the vehicle. 


INSTALLATION 


WARNING: Do not operate the vehicle within 24 hours of windshield installation. It takes at least 24 hours 
for urethane adhesive to cure. If it is not cured, the windshield may not perform properly if the vehicle is in 
ar accident. 


CAUTION: To help prevent water leaks, partially roll down the left and right door glass before installing the 
windshield. This avoids pressurizing the passenger compartment if a door is slammed before the urethane 
is cured. 


CAUTION: Protect ail painted and trimmed surfaces from coming in contact with urethane or primers. 
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1. If the windshield (1) is being reused, remove the as 
much original urethane (3) as possible from the 
glass surface using a razor knife (2). 


NOTE: To prevent corrosion, do not damage paint 
on windshield fence when removing original ure- 
thane. 


NOTE: The windshield fence should be cleaned of 
most of its old urethane adhesive. A small amount 
of old urethane, approximately 1 mm in height 
should remain on the fence. Do not completely 
remove all old urethane from the fence, the paint 
finish and bonding strength will be adversely 
affected. Support spacers located near the cowl at 
the bottom of the windshield fence should be 
replaced with new spacers. Replace any missing 
or damaged spacers around the perimeter of the 
windshield fence. 
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2. Using a razor knife (2), level the original bead of urethane (1) on the windshield fence (3) to a thickness of 
approximately 1 mm (0.04 in.) and remove the loose adhesive. 


3. Install a new rubber seal (1) along the top of the 
windshield (2). 

4. Using an assistant, position the windshield into the 
windshield opening and against the windshield 
fence (3}. 

5. Verily the windshield lays evenly against the lence 
at the top, bottom and sides of the opening. If not, 
the fence must be formed to the shape of the wind- 
shieid. 

6 Mark the windshield and the windshield fence with 
a grease pencil or pieces of masking tape to use 
as a reference for installation. 

7. Using an assistant, remove the windshield from the 
windshield opening and place it on a suitable pad- 
ded work surlace. 
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WARNING: Do not use solvent based glass clean- 
ers to clean the windshield before applying glass 
prep and primer or poor glass adhesion may 
resuit. 


8. Clean the inside of the windshield with an ammonia 
based glass cleaner and a lint-free cloth. 


9. Apply glass prep adhesion promoter 25 mm (1 in.} 
wide (1) around the perimeter of the windshield (2} 
and 5 mm (0.2 in.) from the edge of the glass and 
wipe dry with a clean lint-free cloth until no streaks 
are visible, 

10. Apply glass primer 25 mm (1 in.) wide (1) around 
the perimeter of the windshield (2) and 5 mm (0.2 
in.) from the edge of the glass. Allow at least 
three minutes drying time. 


oi t1arSd 


11. Using a flashlight, verify that the primer is completely and evenly installed along the perimeter of the windshield. 


12. Re-prirme any area that is not fully and evenly primed. 


13. Clean the windshield fence with an ammonia 
based glass cleaner and a lint-free cloth. 


74. Apply pinch weld primer 15 mm (0.75 in.) wide (1) 
around the windshield fence (2). Allow at least 
three minutes drying tirne. 

15. Using a flashlight, verify that the primer is com- 
pletely and evenly installad along the windshield 
fence. 


16. Re-prime any area that is not fully and evenly 
primed. 


CAUTION: Always apply the bead of adhesive to 
the windshield. Always install the windshield 
within 5 minutes after applying the adhesive. 


NOTE: lf the original urethane adhesive has been 
exposed for more than 12 hours, the entire adhe- 
sive area will need to be re-primed prior to install- 
ing new adhesive. 


17. Apply approximately a 10 mm (0.4 in.) wide bead 
of adhesive (1) with a triangular nozzle approxi- 
mately 6 mm {0.230 in.) fram the edge of the 
glass (2} starting at the bottom center of the 
windshield, 
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18. 


19. 
20. 


21. 


Run the end of the adhesive bead (1). on the 
windshield (2) paraliel to the start of the bead and 
smooth the ends flush. 


Using an assistant, position the windshield (2) 
over the windshield opening. 

Using the grease pencil marks or tape as refer- 
ence points, align the windshield to the opening. 
Carefully lower the windshield onto the windshield 
fence. Guide the windshield and the rubber seal 
at the top the windshield into its proper location. 


CAUTION: It is not possible to move the wind- 
shield after installation. The windshield should 
never be pressed into place by more than one per- 
son, because the windshield can break if pressed 
simultaneously on both sides. 


22. 


23. 
24, 


25. 


Push the windshield inward until the windshield 
comes into contact with the spacers located on 
each side of the windshield fence (2). 

install the windshield side moidings. 


install the cowl grille (Refer to 23 - BODY/EXTE- 
RIOR/COWL GRILLE - REMOVAL). 
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instail the rear view mirror (Refer to 23 - BODYANTERIOR/REAR VIEW MIRROR - INSTALLATION). 
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The power sunroof system allows the sunroof to be opened, closed or placed in the vent position electrically by 
actuating a switch in the overhead console. The sunroof system receives battery feed through a fuse in the Power 
Distribution Center (PDC). The sunroof will operate normally with the key in any position while the Accessory Delay 
system is active. 

The sunroof glass panel tilts upward at the rear for ventilation and slides rearward under the roof when open. The 
panel seals flush with the roof in the closed position to eliminate wind noise. The sunroof inciudes a manual-sliding 
sunshade to cover the deep-tinted glass panel. 


in addition to the standard power sunroof operation, this vehicle offers several addilional features. There is an 
express (one-touch) opening and closing feature as well as Excessive Force Limitation (EFL). The EFL function 
detecis obstacles trapped between the glass and the vehicle roof during a closing motion. Upon sensing an obstacle 
the EFL function will reverse direction of the glass to allow removal of the obstacle. 


The main components of the power sunroof system are: 
» The motor/module assembly 
« The power sunroof glass and frame assembly 
e The power sunroof switch 
e The manual-sliding sunshade 


OPERATION 


This vehicle has a vent, tilt and slide power sunroot system with express (one-touch) open and closing feature. The 
sunroof system receives constant battery feed through a fuse in the Power Distribution Center (PDC). The sunroof 
wil operate normally with the key in any position while the Accessory Delay system is active. If the sunroof is mov- 
ing when the key is turned to the START position (crank engine), all motions step until the key is released, then the 
previously requested sunroof motion will resume. The sunroof will also complete a requested motion if the Acces- 
sory Delay system goes inactive while the motion is in progress, 


A combination push-button and rocker switch module mounted in the overhead console contrals sunroof operation. 
The sunroof switch is a rocker design with a push button in the center of the two halves of the rocker. Pressing the 
rocker towards the front of the car commands the sunroof closed. Pressing the rocker towards the rear of the car 
cemmands the sunroof open. Pressing the center push butlon commands the sunroof up into the vent position 
(Rear of sunroof glass raises above the vehicle roof with glass still covering the sunroof opening). All switch corn- 
mands operate with the glass starting in any position. (Refer to 6 - ELECTRICAL/POWER TOP/SWITCH - OPER- 
ATION) for additional information. 


An electronic control system, integral to the motor/module assembly. provides the express open and close functions. 
Pressing the “oper” or “clase” end of the rocker switch moves the sunroof glass panel to the full open or full closed 
position, respectively. During express closing, anytime an obstacle js detected in the way of the glass, the motor will 
stop and reverse travel to avoid pinching an occupan’s finger, ice in the track, etc. This function is called Excessive 
Force Limitation (EFL). There are two methods of overriding the EFL function. 


1. When three EFL evenis occur without the glass being allowed to fully close, the next close attempt will only 
move while the close switch is continuously actuated. This allows the sunroof to be forced closed if multiple close 
atlempts fall, 

2. ifthe sunroof close switch is continuously actuated during an EFL event, through the reversal, and during a two 
second wail time, ihen continuing to hold the close switch will cause the root to move towards close with ihe EFL 
protection disabled. This allows the sunroof fo be forced closed ff it is known that a reversal will occur. 


While in EFL override, the closing motion will cease if ine sunrool switch is released af any time. 


The motor/modute is programmed to learn the speed required to drive the panel based on position and recalibrates 
itself as needed. If the sunroof becomes uncalibrated, # will only respond fo the vent switch. Hf the vent switch is 
pressed, the glass will move toward vent if ihe switch is released, all motion steps. in the event that the sunrcof 
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system becomes uncalibrated perform the sunroof position callbration procedure, (Refer to 8 - ELECTRICAL 
POWER TOP/MOTOR - STANDARD PROCEDURE -SUNROOF POSITION CALIBRATION). 


DIAGNOSIS AND TESTING 
POWER TOP - SUNROOF 


Any diagnosis of the power sunroof system should begin with the use af a scan too! and the proper Diagnastic 
Procedures information. The scan tool can provide confirmation that the Controler Area Network (CAN) Data Bus is 
functional, that all of the electronic modules are sending and receiving the proper messages on the CAN Data Bus, 
and that the power sunroof motor is being sent the proper hard wired output by the sunroof switch. 


For cornplete circult diagrams, refer to the appropriate wiring information. The wiring information includes wiring dia- 
grams, proper wire and connector repair procedures, details of wire harness routing and retention, connector pin-out 
information and location views for the various wire harness connectors, splices and grounds. 


Refer to the appropriate diagnostic information. 


SUNROOF 


Refer to SUNROOF DIAGNOSIS CHART for possible causes. Before beginning sunroof diagnostics verify that all 
other power accessories are in proper operating condition. If not, a common electrical problem may exist. Refer to 
Wiring Diagrams, in this publication for circuit, splice and component descriptions. Check the condition of the circuit 
protection (20 amp circult breaker in the Junction Block). inspect all wiring connector pins for proper engagement 
and continuity. Check for batlery voltage at the power sunroof controller, refer to Wiring Diagrams, for circuit infor- 
mation. if battery voltage of more than 10 volts is detected at the controller, proceed with the follawing tests (he 
controller will not aperate at less than 10 volts). 

Before beginning diagnosis for wind noise or water leaks, verify that the problem was not caused by releasing the 
control switch before the sunroof was fully closed. The sunroof module has a water-management system. If how- 
ever, the sunroof glass is in a panial closed position, high pressure water may be forced beyond the water man- 
agement systern boundaries and onto the headlining. 


Every time the sunroof module loses power it must be initialized. This is done by connecting power to the sunroof 
and moving the sunroof toward the closed position. When initialization occurs a slight “kick” in the sunroof module 
will be seen and heard. This is the indication that the sunroof module is initialized 


SUNROOF DIAGNOSIS CHART 


SYMPTOM 


| Sunroof motor inoperative. 


POSSIBLE CAUSE 


Faulty control switch. 


i Faulty circuit ground between sunroof module, control switch, 
and body harness. 


Faulty power circull between sunroof module, control switch, 
and body harness. 


Faulty sunroof drive motor. 


Faulty sunroof module. 
| Faulty sunroof drive motor. 
| Binding cable. 


Audible whine when switch is depressed, 
| sunroof? does not operate. 


Audible clicking or ratcheting when switch is Broken or worn drive cable. 


pressed, sunrool does not operate. 


Worn drive motor gear. 


Mechanisms not synchronized. 
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SYMPTOM ern POSSIBLE CAUSE 
“Sunroof vents and opens, but does not close. 


Broken or disengaged trough guide 
Binding cable. 

Faulty circuit. 

Faulty control switch. 


Faulty sunroof module. 


Faulty drive motor. 


Binding cable or mechanism. 
Faulty circuit. 


Sunroof vents, but does not open. 


Faulty switch. 


Faulty sunroof module. 
Binding cable or mechanism. 
Faulty circuit. 


Sunroof does not vent 


Faulty control switch. 


Faulty sunroof module. 


Drain tubes clogged or kinked or disconnected from the 
sunroof. 


Glass panel improperly adjusted. 
Faulty glass panel seal. 

Wind noise fram sunroof. , Glass panel compression to the roof opening not consistent. 
Wind deflector not deploying properly. 


Sunrocf water leak. 


Glass not installed or adjusted properly. 


Faulty glass panel seal. 
Loose or broken attaching hardware. 
No lubrication in track. 


Buzz, Squeak, Rattles frorn sunroof 


Worn or broken mechanism. 
Cables bunched or kinked. 
Sunshade feet are broken. 


Sunshade will not function or does not operate 
smoothly 


Sunshade feet are in the wrong track. 


Track obstructions or interference. 


Trim lace incorrectly installed in track. 
Glass and Track timing. 
Glass and Track alignment. 


Glass movement not consistent or glass does 
not operate smoothly 


Cables and Guide alignment. 
Mechanism cover was not installed correctly, 


Broken or jammed guide mechanism 


WATER DRAINAGE AND WIND NOISE DIAGNOSIS 


The sliding glass panel is designed te seal water entry with a snug fit between the roof and the seal. The fit can be 
checked by inserting a business card or equivalent, between the roof and the seal. The piece of paper should have 
some resistance when pulled out when the glass panel is in the closed position. The sunroof housing will drain off 
a minimum amount of water. Excessive wind neise could result if the gap clearances are exceeded. The sunroof 
glass panel may need to be adjusted. (Refer to 23 - BODY/SUNROOF/GLASS PANEL - ADJUSTMENTS) 


Adequate drainage is provided by a drain trough in the sunroof housing which encircles the sliding glass panel and 
leads to drain hoses. lf a wet headliner or other water leak complaints are encountered, before performing any 
adjustments, first ensure that the drainage system is not plugged or disconnected. Use a pint container to pour 
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water into the sunroof housing drain trough. tf water flow is restricted, use compressed air to blow out any material 
plugging the drain systern. Retest system again. 


To further check for a disconnected drain hose: 


NOTE: Care must be taken rat to fold or kink the headliner upon removai. 


1. Lower headliner as necessary to gain access to sunroof housing drain tubes. (Refer to 23.- BODYANTERIOR/ 
HEADLINER - REMOVAL) 
2. Repair as necessary. 
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ASSEMBLY-MODULE 
REMOVAL 


WARNING: The excessive force limitation (efl) fea- 
ture must be calibrated any time a sunroof motor/ 
module is replaced with a new component. Failure 
to perform this procedure could result in vehicle 
damage and/or personal injury. (refer to 8 - electri- 
cal/power top/motor -~ standard procedure - exces- 
sive force limitation (eff) calibration) for the 
appropriate procedure. 


1. 
2. 
3. 


Move glass panei to the fully closed position. 
Disconnect and isolate the baitery negative cable. 


Remove headliner (Refer to 23 - BODY/ANTERIOR/ 
HEADLINER - REMOVAL), 


. Disconnect the sunroof wire harness electrical 


connector. 


. Disconnect the four drain tubes (1) from sunroot 


housing. 


1. 
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6. Remove the eight fasteners (3) attaching sunroof assernbly. 


7. With the ald of a helper, support the sunroof and remove the fasteners (2) attaching sunroof assembly (1) to roof 
panel. 


8. Remove the sunroof (1) fram vehicle. 
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INSTALLATION 
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WARNING: The excessive force limitation (efl) feature must be calibrated any lirne a sunroof motor/module 
ig replaced with a new component. Failure to perform this procedure could result in vehicle darmage and/or 
personal injury. (refer to 8 - electrical/power top/motor - standard procedure - excessive force limitation (eff) 
calibration) for the appropriate procedure. 


1. Verify that glass panel is loose and slightly retracted. 
2. Ratse sunroof module assembly (1) and quide it carefully into position. 
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3. While supporting the sunroof assembly start the 12 atlaching screws and tighten the attaching screws to 9 N-m 
{80 in. ibs.) using the sequence shown, 


4, Connect the electrical connector. 


5, Connect the drain tubes to the sunroof (1). 


6. Adjust the sunroof glass. (Refer to 2a - BODY/ 
SUNROOF/GLASS PANEL - ADJUSTMENTS) 


7. Connect battery negative cabie, 


8. Install the vehicle headliner, (Refer to 23 - BODY/ 
INTERIOR/HEADLINER ~ INSTALLATION). 


9. Perform the sunroof pasition calibration, (Refer to 4 
~ ELECTRICAL/POWER TOP/MOTOR - STAN- 
DARD PROCEDURE - SUNROOF POSITION 
CALIBRATION). 


10. Perform the Excessive Force Limitation (EFL) cal- 
ibration, (Refer to & - ELECTRICAL/POWER TOP/ 
MOTOR - STANDARD PROCEDURE - 
EXCESSIVE FORCE LIMITATION (EFL) CALI- 
BRATION). 


11. Verify proper operation of the power sunroof 
sysiem. | Bi Sadace 
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CHANNEL-DRAIN 


REMOVAL 


1. Remove glass panei (2). (Refer to 23 - BODY/ 
SUNROOF/GLASS PANEL - REMOVAL) 


2. Separate the drain channel arms (2) from the guide 
mechanisms (1) one at a time. 


CAUTION: Do not pry the channel arms apart at 
the same time or you could break the drain 
channel. 


3. Carefully slide the drain channel (4) forward to the 
notches (2) in the frame and remove from the 
vehicle. 
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INSTALLATION 


1, Carefully position the drain channel (1) into the 
notches (2) in the frame and slide rearward. 


2. Install the drain channel arms (2) into the mecha- 
nism (1) holes one at a time with the reinforce- 
ments on the inside of mechanism arms. 


CAUTION: Do not pry the channel arms apart at 
the same time or you could break the drain chan- 
nel. 


3. Install the sunroof glass. (Refer to 23 - BODY/ 
SUNROOF/GLASS PANEL - INSTALLATION) 


81 soot | 
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COVER-GUIDE MECHANISM 
REMOVAL 


1. Move the glass panel to the full closed position. 
2. Slide sunshade rearward to the open position. 


3. Separate the mechanism covers (2) from the tabs 
(1} on the glass panel. 


4, Hold both mechanism covers down and open the 
sunroof fully. 

5, Slice the mechanism covers (1) out the front of the 
guide in the frame (2). 


LX 
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INSTALLATION 


(3) gigas | 


1. With the sunroof in the open position, snap the mechanism cover into the lower guide channel. 
2. Held down each cover and close the sunroaf. 
3. Snap the upper portion of the cover into the retaining clips (1) on the glass panel between the locating features. 
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DEFLECTOR-WIND 


REMOVAL 


1. Open the sunroof fully. 
2, Rernove the strap screws (2) from the beam area S 


release the strap (3). ean 
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3. Rotate the deflector up and remove springs (2) 
from the holes in the frarne (1). 
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LX 
INSTALLATION 


1. Position the deflector spring arms (2) into the holes 
of the frame (1). 


2. Rotate the deflector down, attach the straps (3) 
and install the strap screws (2) into the front beam. 


3. Verify sunroof operation and alignment. 
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GLASS 
REMOVAL 


1. Move the glass panel (2) to the full closed position. 
2. Slide sunshade rearward to the open position. 


3. Separate the mechanism covers (2) from the tabs 
(1} on the glass panel. 
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4, Remove the glass panel screws (2). 
5. Lift off glass panel and remove from vehicle. 
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CAUTION: Charger sunglass seal is serviceabie. 300 / Magnum seal is not serviceable. 


Position glass panel on to mechanism lift arms. 
CAUTION: Verify that the retaining tabs are located on the INSIDE of the guide mechanism arms. 


. Start the attaching screws (2). 

. Connect a 12v power supply and verify that the sunroof is in the closed position. 

. Adjust sunroof glass to fit flush with roof line (Refer to 23 - BODY/SUNROOF/GLASS PANEL - ADJUSTMENTS). 
_ Tighten the screws to 5.5 N-m (49 in. Ibs.}. 


. Position the rnechanism covers (2) over the glass = : 
tabs (1} between the focating features and seat 
fully. 


6. Verify sunroof operation and alignrnent. 


in of G3 AR 


| 
siasetse 


23-308 SUNROOF - SERVICE INFORMATION ——————________— — 1X 


ADJUSTMENTS 
ADJUSTMENT 


7 
2. Separate the mechanism covers (2} from the tabs 


Move the sunshade rearward to the open position. 5 


(4) on the glass panel. 
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. Verify the sunroof glass panel is in the fully closed position. 
, Loosen the forward attaching screws (2) on each side enough to permit the front of the glass to adjust up or 


down. 


. Adjust the front surface of the sunroof glass panel 0.00 mm te 2 mm (0.00 in. to 0.08 in.) below the top surface 


of the roof. 


. Tighten the front glass panel attaching screws to 5.5 N.m (49 in. tbs.). 
. Loosen the rear screws (2} on each side enough to make the rear adjustment. 
&. 


Adjust the rear surface of the sunroof glass panel 0.00 mm to 2 mm (0.00 in. to 0.08 in.} above the top surface 
of the roof, 


Tighten the rear glass panel altaching screws to 5.6 N-m (49 in. Ibs.). 


10. Check for proper fit. If not OK, repeat glass panel adjustment. 


BN aa enrrnrnerenerrern SUNRGOF - SERVICE INFORMATION 23 - 309 


teint becca Naat te 


11. Position the mechanism covers (2) over the glass 
tabs (1) between the locating features and seat 
fully. 


12. Verify sunroof operation and alignment. 
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GUIDE-SUNROOF GLASS 
REMOVAL 


1. Place the sunroof in the vent position. 

2. Remove the sunroof assembly. (Refer to 23 - 
BODY/SUNROOF/ASSEMBLY-MODULE - 
REMOVAL) 

3. Remove the motor. (Refer to 8 - ELECTRICAL/ 
POWER TOP - SUNROOF SERVICE INFO/MO- 
TOR/MODULE-SUNROOF - REMOVAL) 

4. Remove the glass. (Refer to 23 - BODY/SUN- 
ROOF/GLASS - REMOVAL) 

5. Remove the wind deflector. (Refer to 23 - BODY/ 
SUNROOF/DEFLECTOR-WIND - REMOVAL} 

6. Separate the drain channel arms (2) from the quide 
mechanisms (1) one at a time. 


CAUTION: Do not pry the channel arms apart at 
the same time or you could break the drain chan- 
nel. 


Bisedica 


7. Slide the drain channel rearward out of the way. 
8. Remove the hard stop screw from the frame. 


I mn aren 


9. Push the drive cable and guide plate forward past 
ihe hard stop screw location until the glass quide 
comes loose. 


10. Rotate the guide (1) up and out of the front beam 
(3) and release the front foot (2) from the channel 
guide. 
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INSTALLATION 


1. With the drive cable plate aligned insert the front 
foot (2) into the guide channel and engage the feet 
with the front beam (3}. 


2. Rotate the guide plate (1) inboard until the feet of 
the guide are engaged into the front bear (2). 
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3. Push the guide assembly (1) and drive cable rear- 
ward past the hard stop location. 


4. Insiall the nard stop screw (2) and push the drive 
cable and guide assembly (1) up against the hard 
stop screw (2). 

5. Verify that the opposite guide assembly is also 
positioned up against the hard siop screw. 


6. Install the wind deflector as necessary. (Refer to 23 
- BODY/SUNROOF/DEFLECTOR-WIND - INSTAL- 
LATION) 


7. Instail the motor as necessary. (Refer to 8 - ELEC- 
TRICAL/IPOWER TOP - SUNROOF SERVICE 
INFO/MOTOR/MODULE-SUNROOF - INSTALLA- 
TION) 


8. Install the drain channel arms (2) into the mecha- 
nism (1) holes one at a time with the reinforce- 
ments on the inside of mechanism arms. 


CAUTION: Do not pry the channel arms apart at 
the same time or you could break the drain chan- 
nel, 


8. Install the sunroof assembly into the vehicle. (Refer 
to 23 - BODY/SUNROOF/ASSEMBLY-MODULE - 
INSTALLATION) 


10, Perform the sunroof position calibration, (Refer to 
8 - ELECTRICAL/POWER TOP/MOTOR - STAN- 
DARD PROCEDURE - SUNROOF POSITION 
CALIBRATION}. 

11. Perform the Excessive Force Limitation (EFL) cal- 
ibration, (Refer to 8 ~ ELECTRICAL/POWER TOP/ 
MOTOR - STANDARD PROCEDURE - 
EXCESSIVE FORCE LIMITATION (EFL) CALI 
BRATION). 

12. Install the glass as necessary. (Refer to 23 - BODY/SUNROOF/GLASS - INSTALLATION) 

13. Adjust sunroof glass to fit flush with roof ling (Refer to 23 - BODY/SUNROOF/GLASS PANEL - ADJUST- 
MENTS). 


14. Verify proper operation of the power sunroof systern. 
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HOSE-DRAIN 
REMOVAL 
FRONT HOSES 


1 


2. 


3. 


Remove headliner (Refer to 23 - BODY/ANTERIOR/ 
HEADLINER - REMOVAL). 


Disconnect the drain nose fram the sunroof hous- 
ing (3). 

Separate the lower tube from the grommet in the 
body (4). 


. Drain any liquid from hose connection, if necessary. 
. Release the clips (2) and remove the tube (1). 


REAR HOUSING HOSE 


V 


2. 


Remove headliner (Refer to 23 - BODYANTERIOR/ 
HEADLINER - REMOVAL). 


Disconnect the drain hose from the sunroof hous- 
ing €1). 


. Drain any liquid from hose connection, if necessary. 
. Release the push pin fasteners (2) and separate 


the lower tube from the grommet in the body (4). 
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INSTALLATION 
FRONT HOSES 


1. Position the lower portion through the grommet in 
the body (4). 

2. Connect the new drain hose (1) to the sunroof 
housing {3} and test drainage. 

3. Position the hose (1) into the support clips (2). 


4. Install headliner (Refer to 23 - BODY/INTERIOR/ 
HEADLINER - INSTALLATION). 


REAR HOUSING HOSE 

1. Install the rear hose (3) and seat the push pin tas- 
teners (2) fully. 

2. Position the lower portion through the grommet in 
the bady (4). 

3. Connect the new drain hose (3) to the sunroof 
housing {1} and test drainage. 


4. install headliner (Refer to 23 - BODY/INTERIOR/ 
HEADLINER - INSTALLATION). 


23-316 SUNROOF - SERVICE INFORMATION ———  @ — _ nner LK 


MOTOR 


DESCRIPTION 
For service information refer to (Refer to 8 - ELECTRICAL/POWER TOP/MOTOR - DIAGNOSIS AND TESTING). 


> 4 


SUNSHADE 


REMOVAL 


1. Remove the drain channel. (Refer to 23 - BODY/ Pee Ue eI PST A ee, Se 
SUNFOOF/CHANNEL-DRAIN - REMOVAL) 

2. Push up the front canter of the sunshade (1) to pop 
out the front two feet. 


SUNROOF - SERVICE INFORMATION 23 - 317 


3. Rotate the sunshade (2) so that the other feet (1) ae Tan entree 
are removed from the guide track. 


23-318 SUNROOF - SERVICE INFORMATION 


INSTALLATION 


1, 


Verify the sunshade track Is free of obstructions 
like the trim lace. 


. Start with sunshade (2) at an angle with one foot 


(1} in the track. 


. Rotate the sunshade seo the other rear foot is in the 


track as well as the 2 other feet (3) on the same 
side as the first foot. 


. To insert the remaining two feet (2) apply force to 


the middle front of sunshade (3) and guide them 
into the track, 


. Check that all the feet are in the right track and 


verify sunshade operation. 


. Install the drain channel. (Refer to 23 - BODY/ 


SUNROOF/CHANNEL-DRAIN - INSTALLATION) 
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ence SUNROOF - SERVICE INFORMATION 23 - 379 


SWITCH-SUNROOF 


DESCRIPTION 
For service information refer to (Refer to 8 - ELECTRICAL/POWER TOP/SWITCH - DIAGNOSIS AND TESTING). 


23-320 SUNROOF - SERVICE INFORMATION 


TRIM LACE 
REMOVAL 


1 


Remove trim lace (2) by holding one end of the 
trim Jace at the bult joint and pulling horizontally 
into the opening until lace is completely loose from 
the headliner/sunroof joint. 


INSTALLATION 


1 


co 


Place butt joint of trim lace into position starting at 
the drivers side middie of the opening at the butt 
joint notch in the u-frame. 


2. Push lace into position. 
. Ensure that the corner radii is fully engage. 
4, Once the trim face is attached to sunroof module 


using a trim stick C-4755 or equivalent, begin tuck- 
ing the headiiner under the lip on the trim lace 
working all the way around the opening. When 
installing a new trim lace, begin tucking the head- 
liner under the lip as the tear cord (4) is removed 
working ail the way around the opening. 
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GAP AND FLUSH 


SPECIFICATIONS 
GAP AND FLUSH 


LX 48 SHOWN, © 
LX 49 TYPICA 
Bisct ser 


Wagon & Sedan 


NOTE: Ail dimensions are in millimeters (in). 


MAGNUM AND 300 MEASUREMENTS 


GAP FLUSH 


DIMENSION | LOCATION 


Front door to fender 4.04 1,0 Fender overflush 
Parallel within 1.0 0.8 + 1.0 

Front door to roof 4.7 + 1.5/-1.0 Door underflush 
Parallel within 1.5 1.54 4.5 


Front door to rear door 4.0 #45 
Rear door to root 4.7 + 1.5/-1.0 


Door underflush 


| Consistent within 2.0 154 1.5 
Front door to rear door | — 4041.0 Front door overflush 
Parallel within 1.0 0.0 - 2.0 
Fuel filer door to quarter panel 3.0 + 1.0 Fuel door underflush — 
Uniform within 1.0 0.5 + 1.0 
Rear door to quarter panel 40+ 14.0 0.04 1.0 
Paralle! within 1.0 
Front and rear door to sill 6.0 + 2.0 - 


Parallel within 2.0 
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SEDAN ONLY 


23° 324 BODY STRUCTURE 


NOTE: All dimensions are in millimeters (mm). 


300 MEASUREMENTS 


DIMENSION LOCATION [FLUSH «FLUSH | 
1 Fascia to headlamp ) 3.0 + 2.0 a 
Parallel within 1.5 
| LH/RH difference within 2.0 | 
ae: Hood to fascia 354145 Fascia overflush 
Parallel within 2.0 10+4.5 


354 1.0 
Parallel within 1.0 
LH/RH difference within 1.0 | 


Hood to fender 


“40 | Fasclato fender —* "Fascia to fender | 


Headlarnp to fender 


35225 | 
| LH/RH difference within 1.5 | 


3.54 14.0 
Parallel within 1.0 
| LH/RH difference within 1.0 
4.0 + 2.0 


Parallel within 1.0 
LH/AH difference within 1.0 


Decklid to fascia 6.5 + 2.0 


Ed Parallel within 2.0 
Tail lamp to fascia 20+ 1.5 
Parallel within 1.5 


Fascia to quarter panel 0.0 + 1.0 


Decklid underflush 
0868+ 1.5 


Decklid to ‘Quarter panel 


Tail lamp overflush 
10+ 2.0 


Deckiid to tail lamp 


0.0 + 1.0 
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Bi ae0sis 


~~ WAGON ONLY 


NOTE: All dimensions are in millimeters (mm). 


23-326 BODY STRUCTURE 4 


MAGNUM MEASUREMENTS 


DIMENSION | LOCATION. GAP ave FLUSH 
claire aed ah Sar a, — 
Parallel within 2.0 
LH/RH difference within 2.0 

45420 — 
Parallel within 2.0 
LH/RE difference whhin 2.0 


, Headlamp to fascia 


Headiamp underflush 
10+ 7.5 


Headlamp to hood 


~~ 3 Hood to fascia "3.5 + 1.5 Fascia overfiush 
Parallel within 2.0 1.04144 
| ~ Headiamp to fender 3.5415 Headlamp underflush — 
Consistent within 2.0 10+145 


LH/RH differance within 2.0 


3.5 + 1.0 
Paraltel within 1.0 
LAV/RH difference within 1.0 
, 0.02 40 —_ 

“7.5415 
Parallel within 1.5 


5.0£ 1.5 
Parallel within 1.5 


Fender to hood 


‘Liftgate underflush 
1.0215 


Fascia to fender _ 
Liftgate to roof 


7 ' 
aan "Liftgate to body side | 
LS Liftgate glass to body side 


S04 4.5 Liftgate glass 
Parallel within 2.0 underflush 
LH/RH difference within 2.0 1544.5 


10 Fascia to quarter panel 0.0 + 1.0 0.0+#1.0 — 


2.0+ 1.5 
Parallel within 1.5 
LH/RH difference within 2.0 
5.0 + 2.0 
Parallel within 1.5 
LH/RH difference within 2.0 


Liftgate to fascia | 70+20- ~ — | 
Parallel within 2.0 


Fascia to tail lamp 


Tail lamp overflush 
1022.0 


‘Liftgate to tail lamp 
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CHARGER 


NOTE: AH dimensions are in millimeters (mm). 


23-328 BODY STRUCTURE Lx 


CHARGER MEASUREMENTS 


oN LOCATION [GAP FLUSH 


Fascia to hood 35+ 4.5 Fascia 0.5 overflush 
+15 
2 Hood to fender 3.5 + 1.0. Hood 1.0 underflush 
+ 1.5 


3 Front door to root 4.7 + 1.5/-1. Door 1.5 underfiush | 
= 1. 5 

4 Front door fo rear door 4.0+1 5 

5 


Fuel filler door to quarter panel “3.02 1.0 | door 0.5 
underfilush + 1.0 
Front door to rear door. 4.0 + 4.0 Front door 0. 0 to 2. o1 
overflush 
Front and rear door to sill 6.0 + 2.0 
Paraliel within 1.5 
Fender to front door 4021.0 Fender 0.8 overflush 
*1.0 | 
Fascia to fender "0.0 + 1.0 Fascia 0.5 
underflush + 1, 0 
Deck lid to quarter panel 3.5 + 1.0 Decklid 0.8 
underflush + 1.5 
Rear door to roof 4,7 + 1.5/-1.0 Rear door 1.5 
underflush —e 1.5 
eae Rear door to front door 55+ 45 


Rear door to quarter panel 4.04 4.0 a 0+ 1.0 
Fascia to quarter panel 0.0 + 4.0 0.0 + 1.0 


Tall lamp to fascia 2.0 41.5 Tail larnp 0.8 
a #15 


Deck lid to fascia 6.5 + 2.0 


Tail lamp to deck lid 4.0 + 2.0 [ie lamp 1.0 
overflush + 2,0 
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OPENING DIMENSIONS 


SPECIFICATIONS 
OPENING DIMENSIONS 


index 


DESCRIPTION FIGURE 

“T= WINDSHIELD OPENING | ie 
FRONT AND REAR DOOR OPENINGS: , 
REAR WINDOW OPENING 


| 2 
eee 
DECKLID OPENING ae aaa 
a Gee | 
aia a | 
it 
8 


BODY STRUCTURE 23 - 329 


QUARTER WINDOW OPENING 
“LIFTGATE OPENING 
WINDSHIELD OPENING 
~ FRONT AND REAR DOOR OPENINGS 
‘REAR WINDOW OPENING 
DECK LID OPENING 


ALL DIMENSIONS 
ARE IN MILLIMETERS 


BIST TEIS 


Fig. 1 WINDSHIELD OPENING 
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BODY STRUCTURE 


23 - 330 


1077286 


ALL DIMENSIONS ARE IN MILLIMETERS 


Fig. 2 FRONT AND REAR DOOR OPENINGS 


ALL DIMENSIONS 
ARE IN MILLIMETERS 


81377290 | 


Fig. 3 REAR WINDOW OPENING 
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Fig. 6 LIFTGATE OPENING 
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7 WINDSHIELD OPENING 


ig. 


ALL DIMENSIONS ARE IN MILLIMETERS 
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Fig. 8 FRONT AND REAR DOOR OPENINGS 
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BODY STRUCTURE 
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MILLIMETERS 


ALL DIMENSIONS ARE IN 
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Fig. 9 REAR WINDOW OPENING 
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! ALL DIMENSIONS ARE IN MILLIMETERS 
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Fig. 10 DECK LID OPENING 
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SEALER LOCATIONS 


SPECIFICATIONS 
BODY SEALING LOCATIONS 


index 


DESCRIPTION  *FIGURE | 
APPLICATION METHODS , 
Sedan Only . Dadge Charger similar. 
~ ROOF/C PILLAR AND LOWER DECK PANEL/QUARTER EXTENSION 
Se ae ee 
a DECK LID DRAIN TROUGH 
Wagon Only 
 LIFTGATE OPENING AND DRAIN TROUGH 
“TAIL LAMP OUTER EXTENSION AND LOWER DECK/TROUGH 
_ REAR FASCIA MOUNTING SURFACE 
INNER BODY SIDE APERTURE/LOWER DECK PANEL 


rE 
UPPER AND LOWER COWL, LOAD BEAM AND DASH PANEL 
| 


FLOOR PAN AND INNER BODY SIDE APERTURE AND REAR INNER WHEELHOUSE 
REAR FLOOR PAN AND REAR SUSPENSION CROSSMEMBER 


INNER REAR WHEELHOUSE AND BODY SIDE APERTURE (1 OF 2) 
~ INNER REAR WHEELHOUSE AND BODY SIDE APERTURE (2 OF 2) 
—,d REAR INNER WHEELHOUSE 
~ INNER/OUTER FRAME RAIL, CENTER FLOOR PAN AND LOWER DECK 
~_ INNER/OUTER FRAME RAIL AND CENTER FLOOR PAN 
~ ~~ ROOF PANEL 
REAR QUARTER EXTENSION & WHEELHOUSE 
FUEL DOOR OPENING 
UPPER COWL AND LOAD BEAM 


FRONT FLOOR PAN 
~~ CENTER AND REAR FLOOR PAN 
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23-336 BODY STRUCTURE 
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0 


METAL JOINTS. 


i 


3 METAL THICKNESS 


HOLD GUN NOZZLE IN DIRECTION OF 
ARROW IN ORDER TO EFFECTIVELY SEAL 


J/ 


_ 2 METAL THICKNESS 


EXPOSED SURFACE aad Pe ILLUSTRATED. TO LOCK 


Ry 


DO NOT HOLD GUN NOZZLE IN DIRECTION 
OF ARROW. SEALER APPLIED AS SHOWN 
iS INEFFECTIVE. 


2 METAL THICKNESS 
3 METAL THICKNESS 


SEALER MUST BE APPLIED 


SEAL IN PLACE, FORCE 


S2Z£Z24222 


WORK SEAL ON METAL SEAL BEYOND HOLE. | Late HIDDEN SURFACE 

SURFACE TO GET GOOD i 

ADHESIVE. EDGE MUST “""> 

BE FEATHERED AS “HIDDEN EXPOSED. @7 SEALER 

SHOWN. SURFACE SURFACE “Ne | a INCORRECTLY 
APPLIED 

SYMBOLS 
THUMBGRADEABLE SEALER 


EXTRUDABLE THERMOPLASTIC 


EXPOSED THERMOPLASTIC SEALANT 
HIDDEN SEALANT 


0866006 


Fig. 11 APPLICATION METHODS 
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Sedan Only 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


PUMPABLE 
PAINTABLE 
SEALER 


PUMPABLE 
PAINTABLE 
SEALER 
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Fig. 12 01 ROOF/C PILLAR AND LOWER DECK PANEL/QUAATER EXTENSION 
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PUMPABLE 
PAINTABLE 
SEALER 

: THUMBGRADE 
SEALER 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
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PUMPABLE PAINTABLE | 
SEALER Bt 986084, 


” Fig. 13 TAIL LAMP AND LOWER DECK 
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g. 14 DECK LID DRAIN TROUGH 
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Wagon Only 
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PUMPABLE 
PAINTABLE 
SEALER 


PUMPABLE 
PAINTABLE 
SEALER 
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VIEW B 
RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


ig. 15 LIFTGATE OPENING AND DRAIN TROUGH 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


‘PUMPABLE 
PAINTABLE 
SEALER 
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PABLE PAINTABLE 
SEALER 


~ Fig. 16 TAIL LAMP OUTER EXTENSION AND LOWER DECK/TROUGH 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


PUMPABLE 
PAINTABLE 
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BODY STRUCTURE 
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PUMPABLE 
NON-PAINTABLE 
SEALER 
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Fig. 18 INNER BODY SIDE APERTURE/LOWER DECK PANEL 
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RIGHT SIDE SHOWN 
LEFT SIDE TYPICAL 


Sedan & Wagon 
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PUMPABLE 
PAINTABLE 
SEALER 


PUMPABLE 
PAINTABLE 
SEALER 


Fig. 18 COWL AND DASH PANEL 
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BODY STRUCTURE 
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LEFT SIDE SHOWN 
FRIGHT SIDE TYPICAL 


PUMPABLE 
PAINTABLE 
SEALER 


VIEW A 
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PAINTABLE 
SEALER 
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SEALER 


Bt BGO43 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


Bt 386047 


PUMPABLE 
NON-PAINTABLE — 
SEALER 


Fig. 21 COWL AND INNER BODY SIDE APERTURE 
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BODY STRUCTURE 
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PUMPABLE 
NON-PAINTABLE 
SEALER 
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Fig. 22 FLOOR PAN (1 OF 2) 
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Fig. 23 FLOOR PAN (2 OF 2) 
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Fig. 25 REAR FLOOR PAN AND REAR SUSPENSION CROSSMEMBER 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


PAINTABL 
SEALER 
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TRIM ATTACHMENT 
HOLE 
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SEALER 
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Fig. 28 REAR INNER WHEELHOUSE 


BODY STRUCTURE 


23 - 351 


PUMPABLE 
NON-PAINTABLE 
SEALER 


PUMPABLE 
NON-PAINTABLE 
SEALER 


Fig. 29 INNER/OUTER FRAME RAIL, CENTER FLOOR PAN AND LOWER DECK 
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PUMPABLE 
NON-PAINTABLE 


PUMPABLE 
NON-PAINTABLE 
SEALER 


VIEW B 


VIEW C 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


PUMPABLE 
NON-PAINTABLE 
SEALER 
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Fig. 30 INNER/OUTER FRAME RAIL AND CENTER FLOOR PAN 


Lx BODY STRUCTURE 23 - 353 


LX48 SHOWN, 
LX49 SIMILAR 


PUMPABLE 
PAINTABLE 
SEALER 


RIGHT SIDE SHOWN, 
LEFT SIDE SIMILAR 


VIEW & PUMPABLE 
PAINTABLE 
SEALER 


VIEW B 
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Fig. 31 ROOF PANEL 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


PUMPABLE 
PAINTABLE 
SEALER 


PUMPABLE 
» PAINTABLE 
SEALER 
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Fig. 32 REAR QUARTER EXTENSION & WHEELHOUSE 
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Fig. 33 FUEL DOOR OPENING 
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Fig. 34 UPPER COWL AND LOAD BEAM 
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Fig. 36 CENTER AND HEAR FLOOR PAN 
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BODY STRUCTURE 23 - 357 


DESCRIPTION . | FIGURE 
3 Sedan Oly Sth Oo ee 
FRAMED BODY IN WHITE (1 OF 3) 
“FRAMED BODY IN WHI TE (2 OF 3) 
~ FRAMED BODY IN WHITE (3 OF 3) 
FULL FRAMED BODY IN WHITE (1 OF 4) 
FULL FRAMED BODY IN WHITE (2 OF 4) 
FULL FRAMED BODY IN WHITE (3 OF 4) 
FULL FRAMED BODY IN WHITE (4 OF 4) 


“Wagon Only 
FRAMED BODY IN WHITE 
FULL FRAMED BODY IN WHITE (1 OF 2) 


FULL FRAMED BODY IN WHITE (2 OF 2) ia 
Sedan and Wagon , 
REAR LADDER AND FLOOR (1 OF ; 


REAR LADDER AND FLOOR (4 OF 7 
~ UNDERBODY FRAMING (1 OF 2) 
UNDERBODY FRAMING (2 OF 2). 
Charger Only 
FRAMED BODY IN WHITE (1 OF 4) 
FRAMED BODY IN WHITE (2 OF 4) 
FRAMED BODY IN WHITE (3 OF 4} 
“FRAMED BODY IN WHITE (4 OF 4) 
~ FULL FRAMED BODY IN WHITE @ OF 2) 
FULL FRAMED BODY IN WHITE (2 OF 2) 
ROOF WITH SUNROOF —_ 


23-358 BODY STRUCTURE 


Sedan Only 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


STRUCTURAL 
ADHESIVE 


B1aBRS7d 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


STRUCTURAL 
ADHESIVE 


STRUCTURAL 
ADHESIVE 


VIEW & 


VIEW B 
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Fig. 38 FRAMED BODY IN WHITE (2 OF 3) 


23 - 359 


BODY STRUCTURE 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


STRUCTURAL 
ADHESIVE 


Fig. 39 FRAMED BODY IN WHITE (3 OF 3) 


STRUCTURAL 
ADHESIVE 
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Fig. 40 FULL FRAMED BODY IN WHITE (1 OF 4) 
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STRUCTURAL 
ADHESIVE 
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Fig. 44 FULL FRAMED BODY IN WHITE (2 OF 4) 


STRUCTURAL _ 
ADHESIVE 


81 S8Sb0d 


Fig. 42 FULL FRAMED BODY IN WHITE (3 OF 4) 
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Fig. 52 REAR LADDER AND FLOOR (4 OF 4) 
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Fig. 84 FRAMED BODY IN WHITE (5 OF 12) 
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Fig. 87 FRAMED BODY IN WHITE (8 OF 72) 
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Fig. 88 FRAMED BODY IN WHITE (9 OF 12) 


23 - 403 


BODY STRUCTURE 


LK 


We - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


VIEW E 


St Satie 


Fig. 89 FRAMED BODY IN WHITE (18 OF 12) 


23-404 BODY STRUCTURE ———————__________ 2X 


i~ 


| W3 - WELDING OF 3 PARTS | 
RIGHT SIDE SHOWN, | 
| LEFT SIDE TYPICAL 
| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


VIEW B 
Fig. 90 FRAMED BODY IN WHITE (11 OF 12} 


81 Wadod 


23 - 405 


BODY STRUCTURE 


E 


8139ade2 


ae 

ee 2 
aa, e229 
wee) OO e& 
wi) 2a Oo 
oOo SA als 
oo Ai @ 
68 A. 
|F2| 559 3 
TT) eae 
oF 


VIEW B 
LEFT SIDE ONLY 


Fig. 9 FRAMED BODY IN WHITE (12 OF 12) 


LX 


BODY STRUCTURE 


23 - 406 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


W2 - WELDING OF 2 PARTS 
WS » WELDING OF 3 PARTS 


Ni ma, 


TP eg 
eee tf ve = 
° 


. ; ae = ion 


VIEW Z 


Bi begs 


VIEW X 
Fig. 92 FRAMED FULL BODY IN WHITE {7 OF 9) 


mt nnnnnneeenerntienmne BONY STRUCTURE 23 - 407 


cine ee a 
W2 - WELDING OF 2 are | 
W3 - WELDING OF 3 PARTS | 
| 
| 
| 
| 
| 
VIEW A | 
LEFT SIDE ONLY | 
| 
| 
| VIEW B 
| RIGHT SIDE ONLY 
| | 
| | 
i sine ge pe | 
| a leo ¢ : 
| \ \ ee eee 
i a - meee net 
| Oe ee =< 
| vVIEWC 
| RIGHT SIDE ONLY | 
ese went peanegt oe a = 39hea3 | 


Fig. 93 FRAMED FULL BODY IN WHITE (2 OF 9) 


LM 


BODY STRUCTURE 


23 - 408 


~ WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
EXCEPT AS NOTED 


2-WELDING OF 2 PARTS 
W3 


VIEW V 
RIGHT SIDE ONLY 


VIEW U 
RIGHT SIDE ONLY 


a138bets | 


Fig, 94 FRAMED FULL BODY IN WHITE (3 OF 9) 
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Fig. 95 FRAMED FULL BODY IN WHITE (4 OF 9) 
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Fig. 96 FRAMED FULL BODY IN WHITE (5 OF 9) 
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Fig. 98 FRAMED FULL BODY IN WHITE (7 OF 9) 
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Fig. 100 002 FRAMED FULL BODY IN WHITE (9 OF 9) 
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Fig. 102 ROOF (2 OF 3) 
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Fig. 104 OUTER BODY SIDE APERTURE (1 OF &) 
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Fig. 106 OUTER BODY SIDE APERTURE (3 OF &) 
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Fig. 107 OUTER BODY SIDE APERTURE (4 OF §) 
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Fig. 108 OUTER BODY SIDE APERTURE {5 OF 5) 
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Fig. 108 INNER BODY SIDE APERTURE 
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Fig. 110 FRAMED FULL BODY IN WHITE (1 OF 8) 
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Fig. 112 FRAMED FULL BODY IN WHITE (3 OF 8) 
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Fig. 113 FRAMED FULL BODY IN WHITE (4 OF &) 
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Fig. 115 FRAMED FULL BODY IN WHITE (6 OF &) 
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Fig. 117 FRAMED FULL BODY IN WHITE (8 OF &) 
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Fig. 118 ROOF (1 OF 4) 
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Fig. 119 ROOF (2 OF 4) 
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Fig. 120 ROOF (3 OF 4) 
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Fig. 124 FRAMED BODY IN WHITE (3 OF 12) 
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Fig. 127 004 FRAMED BODY IN WHITE (6 OF 12) 
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Fig. 128 FRAMED BODY IN WHITE (7 OF 12) 
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Fig. 129 FRAMED BODY IN WHITE (8 OF 72) 
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Fig. 132 FRAMED BODY IN WHITE (11 OF 12) 
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Fig. 133 FRAMED BODY IN WHITE (12 OF 12) 
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Fig. 135 DASH/COWL (2 OF 4) 
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Fig. 136 DASH/COWL (3 OF 4) 
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Fig. 145 FRONT LADDER, RAILS AND WHEELHOUSE (7 OF 3) 
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Fig. 146 FRONT LADDER, RAILS AND WHEELHOUSE (2 OF 3) 
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Fig. 147 006 FRONT LADDER, RAILS AND WHEELHOUSE (3 OF 3) 
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Fig. 150 ENGINE BOX (3 OF 6) 
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Fig. 151 ENGINE BOX (4 OF 6) 
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Fig. 1584 FRONT FLOOR PAN (1 OF 12) 
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Fig. 186 FRONT FLOOR PAN (3 OF 72) 
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Fig. 187 FRONT FLOOR PAN (4 OF 72) 
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Fig. 158 FRONT FLOOR PAN (5 OF 72) 
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Fig. 160 FRONT FLOOR PAN (7 OF 12) 
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Fig. 161 FRONT FLOOR PAN (8 OF 12) 
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Fig. 166 REAR LADDER (1 OF 5) 
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Fig. 167 REAR LADDER (2 OF 5) 
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Fig. 170 REAR LADDER (5 OF 5} 
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Fig. 172 REAR FLOOR/LADDER (2 OF 6) 
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Fig. 174 REAR FLOOR/LADDER (4 OF 6) 
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Fig. 178 REAR FLOOR/LADDER COMPLETE (2 OF 8) 
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Fig. 179 REAR FLOOR/LADDER COMPLETE (3 OF 8) 
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Fig. 186 UNDERBODY FRAMING {1 OF §) 
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Fig. 190 UNDERBODY (1 OF 4) 


2~-WELDING OF 2 PARTS 
3- WELDING OF 3 PAR 


TS 


E 


BiSanv2b 


Fig. 191 UNDERBODY (2 OF 4) 
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Fig. 192 UNDERBODY (4 OF 4) 
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Fig. 195 UNDERBODY COMPLETE (2 OF 4) 
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Fig. 197 UNDERBODY COMPLETE (4 OF 4) 
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Fig. 198 INNER BODY SIDE APERTURE {1 OF 6) 
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Fig. 199 INNER BODY SIDE APERTURE (2 OF &) 
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Fig. 200 INNER BODY SIDE APERTURE (3 OF 6) 
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Fig. 201 INNER BODY SIDE APERTURE (4 OF 6) 
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Fig. 203 INNER BODY SIDE APERTURE (6 OF 6) 
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Fig. 205 OUTER BODY SIDE APERTURE (2 OF 8} 


BODY STRUCTURE 23-501 


RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 


We - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 


8iSack7e Hl 


eee 
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Fig. 207 OUTER BODY SIDE APERTURE (4 OF &) 
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Fig. 209 OUTER BODY SIDE APERTURE (6 OF 8) 
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Fig. 213 FRAMED BODY IN WHITE (2 OF 75) 
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Fig. 215 FRAMED BODY IN WHITE (4 OF 15) 
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“Fig. 219 FRAMED BODY IN WHITE (8 OF 15) 
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Fig. 221 FRAMED BODY IN WHITE (10 OF 15) 
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Fig. 222 FRAMED BODY IN WHITE (11 OF 15) 
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Fig. 223 FRAMED BODY IN WHITE (12 OF 75) 
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Fig. 224 FRAMED BODY IN WHITE (13 OF 15) 
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Fig. 225 FRAMED BODY IN WHITE (14 OF 18) 
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Fig. 226 FRAMED BODY IN WHITE (15 OF 15) 
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Fig. 227 FULL FRAMED BODY IN WHITE (1 OF 11) 
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Fig. 228 FULL FRAMED BODY IN WHITE (2 OF 11) 
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"Fig. 229 FULL FRAMED BODY IN WHITE (3 OF 11) 
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Fig. 233 FULL FRAMED BODY IN WHITE (7 OF 711) 
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Fig. 234 FULL FRAMED BODY IN WHITE (8 OF 11) 
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Fig. 235 FULL FRAMED BODY IN WHITE (9 OF 11) 
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HANDS FREE PHONE MODULE (ATC) ..... 
U0199-LOST COMMUNICATION WITH 
DRIVER DOOR MODULE (ATC)............ 
\0200-LOST COMMUNICATION WITH 
PASSENGER DOOR MODULE (ATC) ....... 


U0208-LOST COMMUNICATION WITH 
HEATED SEAT CONTROL MODULE (ATC)... 
0209-LOST COMMUNICATION WITH 
MEMORY SEAT CONTROL MODULE (ATC). 
U0212-LOST COMMUNICATION WITH 
SCCM CANE TAIC) .00. 3 Giankec athe 


292 


292 
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U0231-LOST COMMUNICATION WITH RAIN 


SENSING MODULE (ATC)................- 292 
*AIC HEATER CONTROL WILL NOT ENTER 

DIAGNOSTIC MODE (MTC)..............0. 293 
“HVAC SYSTEM TEST (ATC) .......000.0.05. 300 
“HVAC SYSTEM TEST (MTC) ......0..000.5. 303 
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HVAC - ELECTRICAL DIAGNOSTICS 
DIAGNOSIS AND TESTING 


Se eae = ————--——- HVAG - ELECTRICAL DIAGNOSTICS 24-5 
41-MODE POT OPEN (MTC) 


For a complete wiring diagram Refer to Section 6W. 
e When Monitored: 
With the ignition on. 
« Set Condition: 
lf the mode pot fails the internal self test. 


Possible Causes. 
AIC HEATER CONTROL 


NOTE: This BTC must be active for the results of this test to be valid. Do not perform this test if this D 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


1 » REPLACE THE AIC HEATER CONTROL 


Repair 
Replace the A/C Heater Central in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTHONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


DAG HUNG = ELECTRICAL: BIAGHOS TICS acta cs tl 
12-MODE POT SHORTED (MTC) 


For a complete wiring diagram Refer to Section BW. 
e When Monitored: 
With the ignition on. 
« Set Condition: 
if the mode pot fails the internal self test. 


Possible Causes 


AIG HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


1 . REPLACE THE A/C HEATER CONTROL 


Repair 
Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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13-TEMP POT OPEN (MTC) 


For a complete wiring diagram Refer to Section SW. 
« When Monitored: 
With the ignition on. 
« Set Condition: 
fi the temp pot fails the internal self test. 


Possible Causes 
AIC HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Da not perform this test if this DTC 
is stored. Refer io HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


1 » REPLACE THE AfC HEATER CONTROL 


Repair 
Replace the A/C Heater Cantro! in accordance with the Service information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2A - & HVAC ~ ELECTRACAL DIAGNOSTICS xnxx cnc HIE 
14-TEMP POT SHORTED (MTC) 


For a complete wiring diagram Refer to Section ew. 


« When Monitored: 
With the ignition on. 


e Set Condition: 
if the temp pot falls the intemal self test. 


ie Possible Causes 
AIC HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


| . REPLACE THE A/C HEATER CONTROL 


Repair 

Replace the A/C Heater Control in accordance with the Service Information. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


LX HVAC - ELECTRICAL DIAGNOSTICS 24-9 


18-BLEND DOOR RANGE TOO SMALL (MTC) 


For a complete wiring diagram Refer to Sectlon 8W. 


Theory of Operation 


NOTE: Diagnose and repair Actuator Circult Test faults (OTC 61, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent taults (DTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 
52, 53, 55, and $6). Diagnose and repair Overcurrent faults (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faults (DTC 18, 21, 22, 23, 45, 46, 47, 91, 52, 53, 55, and 56). 
The purpose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate 
the actuator, the A/C Heater Control first moves the door to its soft stop, and then counts the number of pulses it 
takes to move the door to its other stop. An expected range of span is stored in the controls memory. If the A/C 
Heater Control detects too few commutator pulses when calibrating the left blend door, this DTC will set. 
« When Monitored: 
During actuator calibration. 
« Set Condition: 
if the A/C Heater Control detects too few commutator pulses when calibrating the feft blend door. 


Possible Causes 


ACTUATOR CIRCUIT TEST FAULTS PRESENT 
OVERCURRENT FAULTS PRESENT 

LEFT BLEND DOOR BINDING, OBSTRUCTED 
LEFT BLEND DOOR ACTUATOR 

A/C HEATER CONTROL 


Diagnostic Test 


1 . VERIFY IF ANY ACTUATOR CIRCUIT TEST FAULTS OR OVERCURRENT FAULTS ARE PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 

* Turn the blower control on. 

« Press the A/C mode switch down, turn the blower contro! to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

e When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start lashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from mernory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower control off. 

e Press and hold the EBL made switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding, 

Actuate the Display DTC function by performing the following: 

e Turn the blower contro! on. 

e Press the A/C mode switch down, turn the blower contro! to off, wait until both LEDs illuminate (approximately 
§ seconds) and then release the A/C mode switch. 

NOTE: The A/C status indicator displays active DTGs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is lluminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: 41, 43, 44, 61, 62, 63, 64, 67, 68, 69, 
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71, or 72? 


Yes >> As presenti, diagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTG 
671, then DTCs 64, 68, or 71, then DTCs 63, 67, or 69, and finally DTCs 41, 43, or 44. Refer to the 
Table Of Contenis in this section for a complete list of HVAC related symptoms. 


No >> Go To 2 


Lat 


2: INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE LEFT BLEND DOOR To 
BIND 

Turn the ignition off. 

Inspect the actuator, linkage, and housing assernbly for a condition causing the left blend door to bind. 


Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 


Yes >> Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1, (Refer to 8 - ELECTRICAL/ELECTRONIC: CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


2. CHECK LEFT BLEND DOOR TRAVEL 


Remove the Left Blend Door Actuator from the A/C Heater Housing Assembly. 
By hand, alfempt to rotate the door in beth directions. The door should operate smoothly in both directions over the 
entire span of travel (approximately 190 degrees). 


Does the door operate smoothly In both directions over the entire span of travel? 


Yes >> Replace the Left Blend Door Actuator in accordance with the Service Information. Then, Go To 4. 


No >> Repair as necessary in accordance with the Service Information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING), 


4. VERIFY IF THE FAULT IS STILL PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 

« Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/G mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor pasition, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in appreximately 
iwo seconds. 

Turn the ignition off, wait 16 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower control off. 

* Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. lf the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to compietion before proceeding. 

Actuate the Display DTC function by performing the following: 


« Turn the blower control on. 


* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
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NOTE: The A'C status indicator displays active DTCs when the EBL status indictor is not iluminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status Indicator display DTC 187 


Yes >> Replace the A/G Heater Control in accordance with the Service information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIGC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Periorm BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING), 


24-12 HVAC - ELECTRICAL DIAGNOSTICS ——— 
21-BLEND DOOR RANGE TOO LARGE (MTC) 


For a complete wiring diagram Refer to Section SW. 


Theory of Operation 


NOTE: Diagnose and repair Actuator Circuit Test faults (DTC 61, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faults (DTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faults (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faulis (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, 53, 55, ane 56). 


The purpose of actuator calibration is ta determine the total span of door travel between physical stops. To calibrate 
the actuator, the A/C Heater Control first moves the door to its soft stop, and then counts the number of pulses it 
takes to move the door to its other stop. An expected range of span is stored in the control's memory. Hf the A/G 
Heater Control detects too many commutator pulses when calibrating the left blend door, this DTC will set. 
« When Monitored: 
During actuator calibration. 
« Set Condition: 
if the A/C Heater Control detects toa many commutator pulses when calibrating the left blend door. 


Possible Causes 


ACTUATOR CIRCUIT TEST FAULTS PRESENT 
OVERCURRENT FAULTS PRESENT 


LEFT BLEND DOOR OR A/C HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, BROKEN 
LEFT BLEND DOOR ACTUATOR 
A/C HEATER CONTROL 


Diagnostic Test 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 

« Turn the blower control on. 

« Press the A/G mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

e When the A/G status indicator begins displaying DTCs, set the Moce switch to the floor position, simulta- 
neously press the A/C mace switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and inen release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


« Turn the blower control off. 

» Press and hold the EBL mode switch down and ihen turn the blower control on. Continue to hold the EBL 
mode switch down unlil the EBL status indicator begins flashing. Then, release the EBL. mode switch. While 
the test / function Is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. lf the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to cornpletion before preceeding, 

Actuate the Display DTC function by performing the following: 

» Turn the blower contro: on. 

* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs iiluminate (approximately 
§ seconds) and then release the A/C made switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stered DTCs when the EBL status indicator is Hhuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the folowing DTCs: 41, 43, 44, 61, 62, 63, G4, 67, 6B, 69, 
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fi, ar 72? 


Yes >> As present, diagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTC 
67, then OTCs 64, 68, or 71, then DTCs 63, 67, or 69, and finally DTCs 41, 43, or 44. Refer to the 
Table Of Contents in this section for a cornpiete list of HVAC related symptoms. 


No >> Go To 2 


2. CHECK FOR 4 BROKEN LEFT BLEND DOGR ACTUATOR 


Turn the ignition off, 
Ramove the Left Blend Door Actuator from the A/C Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 


Does the actuater turn in either direction? 


Yes >> Replace the Left Blend Door Actuator in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go Ta 3 


Ce CHECK THE LEFT BLEND DOOR & A/C HEATER HOUSING FOR WARPED, WORN, & DAMAGED 


a warped or broken door, and missing door seals. Rotate the door from stop to stop. The door should rotate approx- 
imately 190 degrees. 


Are there any physical or mechanical problems with the door or housing? 


Yes >> Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICALWVELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >» Replace the Left Blend Door Actuator in accordance with the Service information. Then, Go To 4. 


4. VERIFY IF THE FAULT IS STILL PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


e Turn the blower contral on. 

e Press the A/C mode switch down, turn the blower contro! to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

» When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simutta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


« Turn the blower control off. 

« Press and hold the EBL mode switch down and then turn ihe blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL made switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails. the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


« Tum ithe blower contro! on. 


* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
§ seconds) and then release the A/C mode swilch. 
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NOTE: The A/C status indicator displays active OTCs when the EBL status indicter is not illuminated and 
stored DTCs when the EBL status indicator is Uluminated. 
Read DTCs from the A/C status indictor, 


Does the A/C status indicator display DTC 217 


LX 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL ~ 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1. (Refer fo 8 - ELECTRICAV/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


LX HVAC - ELECTRICAL DIAGNOSTICS 24 - 15 
22-FRONT MODE DOOR RANGE TOO SMALL (MTC) 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


NOTE: Diagnose and repair Actuator Circuit Test faults (DTC 61, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faults (DTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faults (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, 53, 55, and 56). 
The purpose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate 
the actuator, the A/C Heater Control first moves the coor to its soft stop, and then counts the number of pulses it 
takes to move the door to its other stop. An expected range of span is stored in the control's memory. If the A/C 
Heaier Control detects too few commutator pulses when calibrating the mode door, this DTC will set. 
e When Monitored: 
Buring actuator calibration. 
« Set Condition: 
if the A/C Heater Control detects toa few commutator pulses when calibrating the mode door. 


Possible Causes 


ACTUATOR CIRCUIT TEST FAULTS PRESENT 
OVERCURRENT FAULTS PRESENT 


MODE DOOR BINDING, OBSTRUCTED 
| MODE DOOR ACTUATOR 
AIC HEATER CONTROL 


Diagnostic Test 


|. VERIFY IF ANY ACTUATOR CIRCUIT TEST FAULTS OR OVERCURRENT FAULTS ARE PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


« Turn the blower control on. 

« Press the A/C mode switch down, turn the blower contro! to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower control off. 

« Press and hold the EBL mode switch down and then turn the blower contro] on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins Hashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. Hf the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


* Turn the blower control on. 
« Press the A/G mode switch down, turn the blower control to off, wait until both LEDs Huminate (approximately 
5 seconds} and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the ESL status indictor is not illuminated and 
stored DTCs when ihe ESL status indicator is uminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the fellowing DTCs: 41, 43, 44, 61, 62, 63, 64, 67, 68, 69, 
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71, or 72? 


Yes >> As present, diagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTC 
61, then DTCs 64, 68, or 71, then DTCs 63, 67, or 69, and finally DTCs 41, 43, or 44. Refer to the 
Table Of Contents in this section for a complete list of HVAC related symptoms. 


No >> Go To 2 


Lx 


Turn the ignition off. 
inspect the actuator, linkage, and housing assembly for a condition causing the mode decor to bind. 


Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 
Yes >> Repair as necessary in accordance with the Service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


3: CHECK MODE DOOR TRAVEL 


Remove the Mode Door Actuator from the A/C Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions, The door should operate smoothly in both directions over the 
entire span of travel (approximately 240 degrees). 


Does the door operate smoothly in both directions over the entire span of travel? 


Yes >> Replace the Mode Door Actuator in accordance with the Service Information. Then, Go To 4. 


No >> Repair as necessary in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


4. VERIFY IF THE FAULT IS STILL PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 

e Turn the blower control on. 

e Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stcred DTCs will clear fram memory in approximately 
two seconds, 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 

# Turn the blower contro! off. 

e Press and hold the EBL made switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. {f the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run te completion before proceeding. 

Actuate the Display DTC function by performing the following: 


« Turn the blower control on. 


* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
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NOTE: The A/C status indicator displays active DTGs when the EBL status indictor Is not iluminated and 
stored DTCs when the EBL status indicator is Hluminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 227 
Yes >> Replace the A/G Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 6 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24-48 HVAC - ELECTRICAL DIAGNOSTICS Lx 


23-FRONT MODE DOOR RANGE TOO LARGE (MTC) 


For a complete wiring diagram Refer to Section aw. 


Theory of Operation 


NOTE: Diagnose and repair Actuator Circuit Test faults (DTC 61, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faults (DTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 514, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faults (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, 53, 55, and 56). 


The purpose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate 
the actuator, the A/C Heater Control first moves the door to its soft stop, and then counts the number of pulses it 
takes to move the door to its other stop. An expected range of span is stored in the contro?’s memory. If the A/C 
Heater Cantrol detects too many commutator pulses when calibrating the mode door, this DTC will set, 
« When Monitored: 
During actuator calibration. 
e« Set Condition: 
lf the A/C Heater Control detects too many commutator pulses when calibrating the mode decor. 


Possible Causes 


ACTUATOR CIRCUIT TEST FAULTS PRESENT 

OVERCURRENT FAULTS PRESENT 

MODE DOOR OR A/G HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, BROKEN 
MODE DOOR ACTUATOR 

AIG HEATER CONTROL 


Diagnostic Test 


| . VERIFY IF ANY ACTUATOR CIRCUIT TEST FAULTS OR OVERCURRENT FAULTS ARE PRESENT 


Tum the ignition on. 
Actuate the Clear DTC function by performing the following: 

* Turn the blower control on. 

* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
§ seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
iwo seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


* Turn the blower control off. 

# Press and hold the EBL mode switch down and then turn the blower control on. Continue te hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. if the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function te run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


*® Turn the blower control on. 
e Press the A/C mode switch down, tur the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL siatus indictor is not ituminated and 
stored DTCs when the EBL status indicator is Muminated. 
Read DTCs frorn the A/C status indictor. 


Dees the A/C status indicator display any of the following DTCs: 41, 43, 44, 61, 62, 63, 64, 67, 68, 69, 
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71, or 727 


Yes >> As present, diagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTC 
61, then DTCs 64, 68, or 71, then DTCs 63, 67, or 69, and finally DTCs 41, 43, or 44. Refer to the 
Tabla Of Contents in this section for a complete list of HVAC related symptoms. 


No >> Go To 2 


2. CHECK FOR A BROKEN MODE DOOR ACTUATOR 


Turn the ignition off. 
Remove the Mode Door Actuator from the A/C Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 


Does the actuator turn in either direction? 


Yes >> Replace the Mode Door Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICALYELECTRONIC CONTROL 
MODBULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


3. CHECK THE MODE QOOR & AIC HEATER HOUSING FOR WARPED, WORN, & DAMAGED 
COMPONENTS 

Inspect ‘for axcessively worn door linkage and for a damaged OF broken AC Heater Housing Assembly. ‘Inspect for 

a warped or braken door, and missing door seals. Rotate the deor from stop to stop. The door should rotate approx- 

imately 240 degrees. 


Are there any physical or mechanical problerns with the door or housing? 


Yes >> Repair as necessary in accordance with the Service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICALVELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the Mode Door Actuator in accordance with the Service Information. Then, Go To 4. 


4. VERIFY IF THE FAULTIS STILLPRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


« Turn the blower control on. 

e Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

» When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL moce switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off. wait 10 seconds, and turn the ignition on. 
Actuaie the Actuater Circuit Test / Door Calibration Function by performing the following: 


s Turn the blower contral of, 

* Press and hald the EBL mode switch down and then turn the blower centrol on. Continue to hold the EBL 
rode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
aliernately, Allow the test / function te run to completion before proceeding. 

Actuaie the Display DTC function by performing the following: 


« furn the blower contrat on. 


« Press the A/C mode switch down, turn the blower control to off, wait until bath LEDs illuminate (approximately 
S seconds) and then release the A/C mode switch. 
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NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not iluminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator dispiay DTC 237 
Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section SW. 
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» When Monitored: 
With the ignition on. 


» Set Condition: 
if the Evaporator Temperature Sensor input is out of range toward the high voltage threshold. 


[ Possible Causes 


{C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(O21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT OPEN 


(C121) SENSOR GROUND CIRCUIT OPEN 
EVAPORATOR TEMPERATURE SENSOR 
A/G HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer tao HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


1 » CHECK (C2t) EVAPORATGR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off. 


ene 
Disconnect the A/C Heater Control C2 harness connector. 


Turn the ignition on. ; ov 

Measure the voltage of the (C21) Evaporator Temperature Sensor Sig- Lele 

nal circuit. — 
Is the voltage above 0.2 volts? 


Yes >> Repair the (C21) Evaporator Temperature Sensor Signal 
circuit for a short to voltage. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). SONTROL-A/C- 


No >> Go To 2 ly 


Sth4 s0ef 
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2. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT, (C121) SENSOR GROUND 


CIRCUIT, & EVAPORATOR TEMPERATURE SENSOR 


Turn the ignition off. 


Measure the resistance between the (C21) Evaporater Temperature 
Sensor Signal circuit and the (C121) Sensor Ground circuit in the A/C || 
Heater Control C2 harness connector. The approximate circuit resis- 


tanice should be as follows: 


* 1468 ohms @ 40°C (104°F} 


Yes 


No 


1800 ohms @ 35°C (95°F) 
2221 ohms @ 30°C (B6°F) 
2757 ohms @ 25°C (77°F) 
3443 ohms @ 20°C (68°F) 
4330 ohms @ 15°C (59°F) 
5485 ohrns @ 10°C (50°F) 
6998 ohms @ 5°C (41°F) 
7354 ohms @ 4°C (39°F) 
7731 ohms @ 3°C (37°F) 
8130 ohms @ 2°C 36°F} 
8553 ohms @ 1°C (34°F) 
9000 ohms @ O°C (32°F) 


ig the resistance within the specifications? 


CONTROL As. | 


HEATER C2 
(utes) | 
Bigggite 


>> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~— VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


>> GoTo 3 


3. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 


Disconnect the Evaporator Temperature Sensor harness connector. 


Measure the resistance of the (C21} Evaporator Temperature Sensor 
Signal circuit between the Evaporator Temperature Sensor harness 
connector and the A/C Heater Control C2 harness connector. 


is the resistance below 5.0 ohrns? 


Yes 
No 


>> Go To 4 


>> Repair the (C21) Evaporator Temperature Sensor Signal 


circuit for an open. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


iNG). 
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4. CHECK (C121) SENSOR GROUND CIRCUIT FOR AN OPEN 


Measure the resistance of the (C121) Sensor Ground circuit between 
the Evaporator Temperature Sensor harness connector and the A/C 
Heater Control C2 hamess connector. 


is the resistance below 5.0 chms? 


Yes >> Replace the Evaporator Temperature Sensor in accordance 
with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Repair the (C121) Sensor Ground circuit for an open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Pha IE aetnnnnnnnnniieenensiintrnnranintneeiniimnenimmmnn HVAC - FLECTRICAL DIAGNOSTICS 24 - 25 
3$2~EVAPORATOR SENSOR SHORTED (MTC) 
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For a complete witing diagram Refer to Section BW. 
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« When Monitored: 
With the ignition on. 
« Set Condition: 
lf the Evaporator Temperature Sensor input is out of range toward the low voltage threshold. 


Lm 4 


Possible Causes 


(C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CINCUIT SHORTED TO GROUND 


(C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO (C121) SENSOR GROUND 
CIRCUIT 


EVAPORATOR TEMPERATURE SENSOR 
A/G HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


| . CHECK FOR DTC 32—EVAPORATOR SENSOR SHORTED WITH EVAPORATOR TEMPERATURE SENSOR 
HARNESS CONNECTOR DISCONNECTED 


Turn the ignition off. 


Disconnect the Evaporator Temperature Sensor harness connector. i a a 
Turn the ignition on. | (62) 
Actuate the Clear DTC function by performing the following: as 

* Turn the blower control on. eiace 


« Press the A/C mode switch down, turn the blower control to off, 
wait until both LEDs illuminate (approximately 5 seconds) and | 
then release the A/C mode switch. : 

e When the A/C status indicator begins displaying DTCs, set the 


Mode switch to the floor position, simultaneously press the A/G | Svizacan 
mode switch and the EBL mode switch down until both LEDs start TEMPERATURE 
flashing (approximately 5 seconds) and then release the mode riaetat | 


switches. Stored DTCs will clear from memory in approximately 
two seconds. 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Display DTC function by performing the following: 
« Tum the blower controt on. 
« Press the A/G mode switch down, turn the blower control to off, wait until both LEDs Hluminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is iNuminated. 
Read DTCs from the A/C status indictar, 


Does the A/C siatus indicater display DTC 327 
Yes > Go To2 


No >> Replace the Evaporator Ternperature Sensor in accordance with the Service Information. 


Pertorn BODY VERIFICATION TEST ~— VER 1. (Refer io & - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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2. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 

Discennect the A/C Heater Coniroi C2 harness connector. 

Measure the resistance of the (C21) Evaporator Ternperature Sensor 
Signal circuit between ground and the A/C Heater Control C2 hamess 
connector, 


is the resistance below 10k ohms? 


Yes >> Repair the (C21) Evaporator Temperature Sensor Signal 
circuit for a short to ground. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAVELECTRONIG CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 3 


| 


CONTROL-A/G. 
HEATES G2 
(ats) 


Wy eee tad 
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3. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO (C121) 


SENSOR GROUND CIRCUIT 


Measure the resistance between the (C21) Evaporator Ternperature 
Sensor Signal circuit and the (C121) Sensor Ground circuit in the A/C 
Heater Control C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Aepair the (C21) Evaporator Temperature Sensor Signal 
circuit for & short to the (C121) Sensor Ground circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES, 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
iNG). 


No >> Replace the A/C Heater Control in accordance with the Ser- 
vice information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIG CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND 
TESTING). 
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33-A/C MODE SWITCH STUCK (MTC) 
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For a complete wiring diagram Refer to Section BW. 
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Theory of Operation 


The A/C mode switch input changes when the switch is pushed down. A stored DTC 3 indicates that the A/C mode 
switch was stuck in a pushed position for more than 10 minutes, but has since returned fo its normal state. An 
active DTC 33 indicates that the A/C mode switch is stuck in a pushed position. An active DTC 33 will prevent the 
control from entering diagnostic mode and performing certain diagnostic functions. It will also prevent proper A/C 
mode switch and Status indicator function. For additional information about the A/C Heater Control's on-board diag- 
nostics, reler to 24 - HEATING & AIR CONDITIONING - DIAGNOSIS AND TESTING, 
e When Monitored: 
With the ignition on. 
« Set Condition: 
Hf the A/C mode switch stays in a pushed position for more than 10 minutes. 


Possible Causes 


OBJECT HOLDING A/C MODE SWITCH IN A PUSHED POSITION 

SUBSTANCE CAUSING A/C MODE SWITCH TO GET STUCK IN A PUSHED POSITION 

(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO (2908) GROUND CIRCUIT 
(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO (2909) GROUND CIRCUIT 
(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO GROUND 

(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT OPEN 

AIC STATUS INDICATOR INOPERATIVE 

AIO HEATER CONTROL 


Diagnostic Test 


| F INSPECT THE A/C HEATER CONTROL FOR DAMAGE 


Turn ‘the ignition off. 
inspect the A/C Heater Control for damage. 


is the A/C Heater Control damaged? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> GO TO 2 


2: INSPECT FOR OBJECT OF SUBSTANCE CAUSING THE A/C MODE SWITCH TO STAY OR STICK IN A 
__ PUSHED POSITION 


position. 
is anything present that would cause the A/C mode switch to stay or stick in a pushed position? 
Yes >> Repair as necessary. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 
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3. CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT VOLTAGE 


Disconnect the A/C Heater Control C3 harness cannector. 
Turn the ignition ort. 
Measure the voltage of the (C850) Blower Switch Position Signal circuit. 


What is the voltage? 
Below 4.8 Volts 
Go To 4 


Above 5.2 Volts 
Go To 8 


4.8 Volts To 5.2 Valts 
Go To 9 


i CONTROLAIC. 
HEATER €4 


(MTO} 


| 
L 81573283 


4. CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO THE (2908) 
GROUND CIRCUIT 
Turn the ignition off. 


Measure the resistance between the (C850) Blower Switch Position Sig- Eo ) cama 
nal circuit and the (2908) Ground circuit in the A/C Heater Control C3 | a ela 


harness connector. 


is the resistance below 10K ohms? 


Yes >> Repair the (C850) Blower Switch Position Signal circuit for a 
short to the (2908) Ground circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 Ao ee 
- ELECTRICAL/ELECTARONIC CONTROL MOBULES/ acy ee 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- Ocs = S| 


ING). 


No o> Go To 5 HEATER 3 
RTE} 


815fa287 
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5. CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO THE (2909) 


GROUND CIRCUIT 


HVAC - ELECTRICAL 


DIAGNOSTICS 


24-31 


Disconnect the AIC | Heater Control Ci harness connector. 


Measure the resistance between the (C850) Blower Switch Position Sig- £5) | 
nal circuit and the (2909) Ground circuit in the A/C Heater Control C1 tls | 
harness connector. if eal | 
is the resistance below 10K ohms? 5 en) | 
Yes >> Repair the (C850) Blower Switch Position Signal circuit for a na: 
short to the (Z909) Ground circuit. [ | 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 | 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ y Se : . 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- poe Ee a6 | 
ING). | 
No >> Go To 6 CONTROLAG: | 
HEATER C1 
iMTC} | 
8151328b : 
6. CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO GROUND 
Measure the resistance of the (C850) Blower Switch Position Signal cir- 
cuit between ground and the A/C Heater Control C3 harness connector. | fF i 
is the resistance below 10K ohms? ie) z n 
2Y 
Yes >> Repair the (C850) Blower Switch Position Signal circuit fora | =— {So 0| 
short to ground. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 ope 2 | 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ ZA 
ot CONTROL MODULE - DIAGNOSIS AND TEST- ‘eS ratw Sl 
No >> Go To7 Aeneas 
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te CHECK (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR AN OPEN 


Measure the resistance of the (C850) Blower Switch Position Signal cir- 
cult between tne A/C Heater Control C1 harness connector and the A/C 
Heater Control C3 harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Repair the (C850) Biower Switch Position Signal circuit for 
an open. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Turn the ignition off. 
Disconnect the A/C Heater Control C1 harness connector. 
Turn the ignition on. 


Measure the voltage of the (C850) Blower Switch Position Signal circuit 
at the A/C Heater Control C3 harness connector. 


Is the voltage above 0.2 volis? 


Yes >> Repair the (C850) Blower Switch Position Signal circuit for a 


short to voltage. 

Perform BODY VERIFICATION TEST — VER 1. (Refer fo 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING}. 


Replace the A/C Heater Control in accordance with the Ser- 
vice information. 

Perform BODY VERIFICATION TEST -- VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING}. 
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9. CHECK FOR NORMAL A/C MODE SWITCH & STATUS INDICATOR FUNCTION 


Turn the ignition off. 

Reconnect the A/C Heater Control CS harness connector. 

Turn the ignition on. 

Turn the Blower control on. 

Press the A/C mode switch on and off several times while observing the A/C status indicator. 


Does the A/C status Indicator turn on and off with respect to the switch position? 


Yes »> Go To 10 


No >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


| 0. CHECK A/C HEATER CONTROL OPERATION BY ATTEMPTING TO ENTER DIAGNOSTIC MODE 


if ifluminated, turn off the A/C status indicator and the EBL status indicator. 
Actuate the display DTC function by performing the following: 

« Turn the blower contral on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs Hluminate (approximately 

§ seconds) and then release the A/G made switch. 

When entry mode is recognized, the A/C status indicator and the EBL status indicator will illuminate for 5 seconds 
and then display DTCs, if present. The A/C status indicator displays active DTCs when the EBL status indictor is not 
illuminated and stored OTCs when the EBL status indicator is uminated. However, if no DTCs are present, both 
status indicators will turn off and the system will exit diagnostic mode. 


Did the A/C Heater Control enter diagnostic mode? 


Yes >> Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24-34 HVAC - ELECTRICAL DIAGNOSTICS 
34—EBL MODE SWITCH STUCK (MTC) 


For a complete wiring ciagram Refer to Section BW. 


Lm 


Theory of Operation 


The EBL mode switch input changes when the switch is pushed down. A stored DTC 24 indicates that the EBL 
mode switch was stuck in a pushed position for more than 10 minutes, but has since returned to its normal state. 
An active DTC 34 indicates that the EBL mode switch is stuck in a pushed position. An active DTC 34 will prevent 
the control from performing certain diagnostic functions and i will prevent proper EBL mode switch and status indi- 
cator function. For additional information about the A/C Heater Control’s on-board diagnostics, refer to 24 - HEAT- 
ING & AIR CONDITIONING - DIAGNOSIS AND TESTING. 
« When Monitored: 
With the ignition on. 
« Set Condition: 
if the EBL mode switch stays in a pushed pasition for more than 10 minutes. 


Possible Causes 


OBJECT HOLDING EBL MODE SWITCH IN A PUSHED POSITION 
SUBSTANCE CAUSING EBL MODE SWITCH TO GET STUCK IN A PUSHED POSITION 
AIG HEATER CONTROL 


AS Nh ae ATA Atcsacsnaeg ATH 


Diagnostic Test 


| . INSPECT THE A/C HEATER CONTROL FOR DAMAGE 
inspect the A/C Heater Control for damage. 
is the A/C Heater Control damaged? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Periorm BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 2 


Zz. INSPECT FOR OBJECT OR SUBSTANCE CAUSING THE EBL MODE SWITCH TO STAY OR STICK INA 
PUSHED POSITION 


inspect the A/C Heater Control for anything that would cause the EBL mode switch to stay or stick in a pushed 
position. 


is anything present that would cause the EBL mode switch to stay or stick in a pushed position? 


Yes >> Repair as necessary. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL, 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


LX 
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ce CHECK FOR NORMAL EBL MODE SWITCH & STATUS INDICATOR FUNCTION 
Turn the ignition on. 
Press the EBL mode switch on and off several times while observing the EBL status indicator. 


Does the EBL status indicator turn on and off with respect to the switch position? 
Yes >> GoTo4 


No >> Heplace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 6 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


4. CHECK A/C HEATER CONTROL OPERATION BY ATTEMPTING TO RUN THE ACTUATOR CALIBRATION 
FUNCTION 


if Hluminated, turn off the A/C status indicator and the EBL status indicator. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 
« Turn the blower control off. 


* Press and hold the EBL mode switch down and then turn the blower control an. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode swiich. 
While the test / function is running, the EBL status indicator will flash once per second. ff the test / function passes, 
the EBL status indicator will stop flashing. Hf the test / function fails, the A/C and EBL status indicators will flash 
alternately. 


Did the A/C Heater Control run the test / function? 
Yes = >> Perfor BODY VERIFICATION TEST ~— VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the A/C Healer Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


> 4 


24-36 HVAC - ELECTRICAL DIAGNOSTICS 
35—FAILED COOL DOWN (MTC) 


For a complete wiring diagram Refer to Section 8W. 
« When Monitored: 
When the Cooldown Test is executed. 
« Set Condition: 
If the A/G systern is unable to lower the evaporator temperature 11.11°C (20°F). 


Possible Causes 


PREREQUISITES NOT MET BEFORE RUNNING THE COOLDOWN TEST 
ANOTHER RELATED SYSTEM NOT FUNCTIONING CORRECTLY 
POWERTRAIN SYSTEM FAULTS PRESENT 


NOTE: This DTC will display as active if the ignition is not cycled after running the Coaldown Test. Other- 
wise, it will display as stored until cleared. 


Diagnostic Test 


1. VERIFY THAT ALL OF THE COOLDOWN TEST PREREQUISITES WERE MET 


Review the list of Cooldown Test prerequisites. 
« DTC 31 or 32 must not be active. 
» The refrigerant system must be adequately charged. 
« The blower motor must operate correctly in all speeds, 
« The work area ambient temperature must be above 18.3°C (65°F). 
* The evaporator temperature must be above 18.3°C (65°F). 
6 The A/C compressor must be turned off. 
Were all of the prerequisites met before running the Cooldown Test? 


Yes >> Go To 2 


No >> Run the Cooldown Test again after all of the prerequisites ara met. Then, if DTC 34 is still present, Go 
To 2. Otherwise, perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRIGAL/ELEC- 
TRONIC CONTROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2. CHECK FOR DTCs IN THE PCM 


With the scan tool, select PCM. 
Are any DTCs present in the PCM? 


Yes >> Diagnose and repair the DTC(s). (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) for PCM DTCs. 
Run the Cooldown Test again after the repair is complete. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Refer to the Service Information for additional Cooldown Test related diagnostic information and testing 
procedures. Run the Cooldown Test again after the repair is complete. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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36—-EEPROM CHECKSUM ERROR (MTC) 


For a complete wiring diagram Refer to Section BW. 
« When Monitored: 
With the ignition on. 
« Set Condition: 
if the calculated checksum dees not match the stored value. 


a Possible Causes 


AiG HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not ‘perform this test if this DTC 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


1. REPLACE THE A/C HEATER CONTROL 


Repair 
Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24-38 HVAC - ELECTRICAL DIAGNOSTICS 
37-ROM CHECKSUM ERROR (MTC) 


For a complete wiring diagram Refer to Section BW. 
« When Nionitored: 
With the ignition on. 
« Set Condition: 
if the calculated checksum does not match the stored value. 


Lx 


Possible Causes 


A/C HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


1 . REPLACE THE A/C HEATER CONTROL 


Repair 
Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section BW. 
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* When Monitored: 
When actuator movernent is requested. 

e Set Condition: 
if the A/C Heater Control detects an excessive current draw on any of the door criver circuits while attempting 
to drive this deor actuator. Note that only one overcurrent DTC can set per ignition cycle. 


Possible Causes 


DOOR DRIVER CIRCUIT(S) SHORTED TO VOLTAGE 
DOOR DRIVER CIRCUIT(S) SHORTED TO GROUND 
DOOR DRIVER CIRCUITS SHORTED TOGETHER 
MODE DOOR ACTUATOR 

LEFT BLEND DOOR ACTUATOR 

RECIRCULATION DOOR ACTUATOR 

AIG HEATER CONTROL 


NOTE: This DTC must be active for the result of this test to be valid. Do not perform this test if this DTC is 
stored. Refer to HVAC System Test (MTC) for stored OTC test procedures. 


Diagnostic Test 


1. RUN THE ACTUATOR CIRCUIT TEST / DOOR CALIBRATION FUNCTION & THEN CHECK FOR 
ACTUATOR CIRCUIT TEST FAULTS 


diagnosing Overcurrent faults (DTC 47, 43, and 44). 
Turn the ignition oan. 
Actuate the Clear DTC function by performing the following: 

« Turn the blower control on. 

# Press the A/C mode switch down, turn the blower control to off, walt until both LEDs illurninate (approximately 
5 seconds} and then release the A/O mode switch. 

e When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Doar Calibration Function by performing the following: 

e Turn the blower control off. 

* Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. tf the test / function passes, 
the EBL status indicator will stop flashing. lf the test / function fails. the A/C and EBL status indicators will Hash 
alternately. Allow the test / function to run fo completion before proceeding. 

Actuate the Display DTC function by performing the following: 


e Turn the blower control on. 


« Prass the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
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NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: 61, 62, 63, 64, 67, 68, 69, 71, or 727 


Yes >> As present, diagnose and repair the Actuator Circuit Test faults in the following order: DTC 72 first, then 
DTC 62, then DTC 61, then DTCs 64, 68, or 71, and finally DTCs 63, 67, or 69. Refer to the Table Of 
Contents in this section for a complete list of HVAC related symptoms. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to @ - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 2 


2. CHECK THE (C266) MODE GOOR DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND DOOR 
DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, (C268) RECIRCULATION GOOR 
DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT 


Turn the ignition off, 

Disconnect the A/C Heater Control C2 harness connector, 

Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C255) Left Blend Door Driver circuit, (C55) Left Blend Boor 
Common Driver circuit, (6268) Recirculation Door Driver circuit, and the 
(C68) Recirculation Door Common Driver circuit in the A/C Heater Con- 
trol C2 hamess connector. 


r 
i 
i 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C266) Mode Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 

td (4 HEATER G2 

ING). 7 8 {WTC} 

No >> Go To 3 pias) 


COM THOL-A/t. 


3: CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND 
DOOR DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, (C268) RECIRCULATION 
DOGR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT | 


Measure the resistance between the (C66) Mode Door Common Driver 
circuit and the (C255) Left Blend Door Driver circuit, (C55) Left Blend r 
Door Common Driver circuit, (C268) Recirculation Door Driver circuit, ( ) | 
and the (C68) Recirculation Door Common Driver circult in the A/C i -| 
Heater Control C2 harness connector. _ 


is the resistance below 1Gk ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a #1 = GRAY 
short to the (C66) Mode Door Common Driver circuit. rae 
Perform BODY VERIFICATION TEST ~— VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ ae eee 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- : ices 

ING). 


No >> Go To 4 | 


SONTAOL-AIE. 
omc! HEATER €2 
748 {276} 


Stadiadd 
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A. CHECK THE (C255) | 


CIRCUIT 


harness connector. 


is the resistance below 10k ohms on any of the circuits? 


ING). 
No >> Go To 5 


CIRCUIT 


trol C2 harness connector. 


Lx 
EFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
Measure the resistance between the (C255) Left Blend Door Driver cir- = - 
cult and the (C268) Recirculation Door Driver circuit and the (C68) [Se sth pe 
Recirculation Boor Common Driver circult in the A/C Heater Control C2 @ 43i(]} 
(oy | 
Ne 
Yes >> Repair all circuits with a resistance below 70k ohms for a | e 5 
short to the (C255) Left Blend Door Driver circuit. (+) | 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 a Mewes 4s o> ie 
ELECTRICAL/ELECTRONIC CONTROL MODULES/ | ° | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 7 Pe 28 8 9 8 pe | 
| ib nearerce 
| (aac) 
i 8151352) | 
5 » CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
Measure the resistance between the (C55) Left Blend Door Common _ 
Driver circuit and the (C268) Recirculation Door Driver circuit and the cree 
(C68) Recirculation Door Common Driver circuit in the A/C Heater Con- aie 
| fs 
Sen 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C55) Left Blend Door Common Driver circuit. | 
Perform BODY VERIFICATION TEST ~ VER 1. (Referto 8 | 


- ELECTRICAV/ELECTRONIC CONTROL MODULES/ ee eo ae 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- i lppe coal 


ING), 
No >> Go To 6 


; CONTROLAIC- 
| 6) & HEATER C2 
| {MTC} 


7 GRAY 


8153532 | 
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6. CHECK THE MODE DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C66) Mode Door Common Driver = 
Circuit and the (C266) Mode Door Driver circuit in the A/C Heater Con- ares 


trol C2 harness connector. { ) 


is the resistance below 30.0 ohms? 


Yes >> Go To 7 


No >> Go To 8 i a SRAY 
Ng eo oo md g 


| GORTROL-A/e- 
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7. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C266) MODE DOOR 
DRIVER CIRCUIT 


Disconnect the Mode Door Actuator harness connector. 


Measure the resistance between the (C66) Mode Door Cornmen Driver 
Circuit and the (C266) Mode Door Driver circuit in the A/C Heater Con- 
trol C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C66) Mode Door Common Driver Circuit for a 
short to the (C266) Mode Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Replace the Mode Door Actuator in accordance with the CONTHOL-A/E- 
Service Information. neta 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & 

ELECTRICAL/ELECTRONIC CONTROL MODULES/ —_ 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Bidiaes 
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Measure the resistance between the (C55) Left Blend Door Common 
Driver Circult and the (C255) Left Blend Door Driver circuit in the A/G 
Heater Central C2 harness connector. 


Is the resistance below 30.0 ohms? 


Yes >> Go To 9 
No >> Go To 16 


i COW TRG LA (G+ 
HEATER G2 

{HTC} 

| Ortedidat 


9. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT 
BLEND BOOR BRIVER CIRCUIT 


Disconnect the Left Blend Door Actuator harness connector. 

Measure the resistance between the (C55) Left Blend Door Common 
Driver Circuit and the (C255) Left Blend Door Driver circuit in the A/C 
Heater Control C2 harness connector. 


Is the resistance below 10k ohms? 


Yes >> Repair the (C55} Left Blend Door Common Driver Circuit 
for a short to the (C255) Left Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
~ ELECTRICAL/ELECTAHONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 
No >> Replace the Left Blend Door Actuator in accordance with CONTROLA/C- | 
the Service Information. HEATER C2 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 eed 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ L_. . se 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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> 4 


| 0. CHECK THE RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C68) Recirculation Door Common oe _ — 
Driver Circuit and the (C268) Recirculation Door Driver circuit in the A/C 
Heater Control C2 harness connector. fe) 


is the resistance below 30.0 ohms? 


Yes >> Go To 11 


4 . 
ew | 
LO h | 
GRAY 
No >> Go To 12 
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| 1 » CHECK THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT 


Disconnect the Recirculation Door Actuator harness connector. = 


Measure the resistance between the (C63) Recirculation Door Common 
Driver Circuit and the (C268) Recirculation Door Driver circuit in the A/C ( ) 
Heater Control C2 harness connector. 


is the resistance below 10k ohms? 
GRAY 
Yes >> Repair the (O68) Recirculation Door Common Driver Circuit 


for a short te the (C268) Recirculation Door Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 


1 & t 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | MEE ge oe ee 
ING). — 
CONTRO LAG « 
No >> Replace the Recirculation Door Actuator in accordance with 7 8 HEATER c2 | 


(MTC) 


the Service Information, 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & | srs | 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ (| ————__.______ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 

ING). 
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1 2. VERIFY THAT THE FAULT IS STILL PRESENT 


Reconnect the A/C Heater Control C2 harness connector. 
Reconnect all of the door actuator harness connectors. 
Turn the ignition on, 

Actuate the Clear DTC function by performing the following: 


« Turn the blower control on. 

* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illurninate (approximately 
5 seconds) and then release the A/C mode switch. 

e When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxl- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the biower control off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. Hf the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 

* Turn the blower control on. 

* Press the A/C mode switch down, turn the blower contro! to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status Indictor is not ituminated and 
stored DTCs when the EGL status indicator is iliuminated. 
Read DTCs from the A/C status indictor. 


Does the AIC status indicator display DTC 41°? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 6 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short that set the original fault. Repair as necessary. Then, if present, diagnose and repair all 
other DTCs. Refer to the Table of Contents in this Section for a complete list of HVAC related symp- 
toms. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 6 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING), 
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For a complete wiring diagram Refer to Section 8W. 
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« When Monitored: 
When actuator movement is requested. 

« Set Condition: 
lf the A/C Heater Control detects an excessive current draw on any of the door driver circuits while attempting 
to drive this door actuator. Note that only one overcurrent DTC can set per ignition cycle. 


Possible Causes 


DOOR DAIVER CIRCUIT(S) SHORTED TO VOLTAGE 
DOOR DRIVER CIRCUIT(S) SHORTED TO GROUND 
DOOR DAIVER CIRCUITS SHORTED TOGETHER 
MODE DOOR ACTUATOR 

LEFT BLEND DOOR ACTUATOR 

RECIRCULATION DOOR ACTUATOR 

AIC HEATER CONTROL 


NOTE: This DTC must be active for the result of this test to be valid. Do not perform this test if this DTC is 
stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


1. RUN THE ACTUATOR CIRCUIT TEST / DOOR CALIBRATION FUNCTION & THEN CHECK FOR 
ACTUATOR CIRCUIT TEST FAULTS 


NOTE: Diagnose and repair Actuator Circuit Test faults (DTC 61, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faults (DTC 41, 43, and 44). 

Turn the ignition on. 

Actuate the Clear DTC function by performing the following: 

e Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C made switch. 

» When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds, 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


« Turn the blower control off. 

e Prass and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Alow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


« Turn the blower control on. 


e Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
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NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not Huminated and 
stored DTCs when the EBL status indicator is Hluminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: G1, 62, 63, 64, 67, 68, 69, 71, or 72? 


Yes >> As present, diagnose and repair the Actuator Circuit Test faults in the following order: DTC 72 first, then 
DTC 62, then DTC 61, then DTCs 64, 68. or 71, and finally DTCs 63, 67, or 69. Refer to the Table Of 
Conienis in this section for a complete list of HVAC related symptoms. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 2 


2. CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND DOOR 
DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, (C268) RECIRCULATION DOOR 
DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER CIACUIT 


Turn the ignition off. 

Disconnect the A/C Heater Control C2 harness connector. 

Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C255) Left Blend Door Driver circuit, (C55) Left Blend Door 
Common Driver circuit, (C268) Recirculation Door Driver circuit, and the 
{C68} Recirculation Door Common Driver circuit in the AAD Heater Con- 
trol Ge harness connector. 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k chms for a 
short to the (C266) Mode Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - BIAGNOSIS AND TEST- BON TAOL AIC 
fb) HEATER €2 
ING). | 78 (HTC) 
No >> Go To 3 [a eatsh caste a amen uae on! 


3 CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND 
DOOR DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, (C268) RECIRCULATION 


circuit and the (C255) Left Blend Door Driver circuit, (C55) Left Blend 
Door Common Driver circuit, (C268) Recirculation Door Driver circuit. 
and the (C68) Recirculation Door Common Driver circuit in the A/C 
Heater Control C2 harness connector. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Ne >> Go To 4 


SOU TROL-AIG. 
fat} HEATER 62 
i 7 & {BTC} 


es 
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4. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 


CIRCUIT 


Measure the resistance between the (C255) Left Blend Door Driver cir- 
cuit and the (C268) Recirculation Door Driver circuit and the (C68) 
Recirculation Door Common Driver circuit in the A/O Heater Control C2 
harness connector. 


is the resistance below 10k ohms on any of the circuits? 


Yes  »> Repair all circuits with a resistance below 10k ohms for a 
short to the (C255) Left Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 5 


a 
58 | 


gs 
j ry 
7 CONTROL -AIC- 


HEATER 02 
GO) rat 


Biba h2b 
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5. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 


CIRCUIT 


Measure the resistance between the (C55) Left Blend Door Common 
Driver circult and the (C268) Recirculation Door Driver circuit and the 
(C68) Recirculation Deor Common Driver circuit in the A/C Heater Con- 
trol C2 harness connector. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C55) Left Blend Door Common Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 6 


HEATER Cz 
CMTC} 


81503532 
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6: CHECK THE MODE DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between ‘the (C66) Made Door Common Driver 
Circuit and the (C266) Mode Door Driver circuit in the A/C Heater Con- 
tral C2 harness connector. 


is the resistance below 30.0 ohms? 


Yes >> Go To 7 
No >> Go To 8 


CORTHOL<A/C- 
HEATER O32 
(MTe} 


Siddiags 


16 CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C266) MODE DOOR 
DRIVER CIRCUIT 


Disconnect the Mode Door Actuator harness connector. 


Measure the resistance between the (C66) Mode Door Common Driver 
Circuit and the (C266) Mode Door Driver circuit in the A/C Heater Con- 
trol C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C66) Mode Door Common Driver Circuit for a 
short to the (C266) Mode Door Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Mode Door Actuator in accordance with the CONTROL-A/C- | 
Service Information. | go 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIG CONTROL MODULES; | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Btod tad hk 
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8. CHECK THE LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (755) Left Blend Door Common 
Driver Circuit and the (C255) Left Blend Door Driver circuit in the A/C 


eats 
Heater Control C2 harness connector I ( 


is the resistance belaw 30.0 ohms? 


Yes >> Go To 9 
No >> Go To 10 


CONTROL-AJC. 
HEATER 62 
(wre) 


biadieay 


9. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT 
BLEND DOOR DRIVER CIRCUIT 


Disconnect the Left Blend Door Actuator harness connector. 

Measure the resistance between the (C55) Left Blend Door Common 
Driver Circuit and the (C255) Left Blend Door Driver circuit in the A/C 
Heater Control C2 harness connector. 


Is the resistance below 10k ohms? 


Yes >> Repair the (C55) Left Blend Door Common Driver Circuit 
for a short to the (C255) Left Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 

No >> Replace the Left Blend Door Actuator in accordance with | CONTROLAIG- 
the Service Information, HEATER ¢2 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 Mte) 


gigotdat 


- ELECTRICAL/ELECTRONIC CONTROL MODULES/ L_ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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1 0. CHECK THE RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the iC68) Recirculation Door Common 
Driver Circuit and the (C268) Recirculation Door Driver circuit in the A/C 
Heater Control C2 harness connector. 


is the resistance below 30.0 ohms? 


Yes >> Go To 11 
No >> Go To 12 


COMTROMBIG~ 
HEATER G2 


(TC) 
81873536 
pe Sect ca ae eT i al 


Measure the resistance between the (C68) Recirculation Door Common 
Driver Circuit and the (C268) Recirculation Door Driver circuit in the A/C 
Heater Control C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C68) Recirculation Door Common Driver Circuit 
for a short to the (C268) Recirculation Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAVELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 

No >> Replace the Recirculation Door Actuator in accordance with axe HEATER €2 
the Service Information. (MTG) | 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 at5fasae | 


- ELECTRICAL/ELECTRONIC CONTROL MODULES/ eR ee I ae 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Lx 
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12. VERIFY THAT THE FAULT IS STILL PRESENT 


Reconnect the A/C Heater Control C2 harness connector. 
Reconnect all of the door actuator harness connectors. 
Turn the ignition on. 

Actuate the Clear DTC function by performing the following: 


e« Turn the blower control on. 

* Press the A/C mode switch down, turn the blower contrel to off, walt unti both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

» When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
rnately & seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition of, walt 106 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


* Turn the blower contro! off. 

» Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flasn once per second. Hf the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to cornpletion before proceeding. 

Actuate the Display DTC function by performing the following: 

e Turn the blower conirol on. 

e Press the A/C mode switch down, turn the blower control to off, wait uritil both LEDs iNuminate (approximately 
5 seconds) and then release the A/C mode switch. 


NOTE: The A/C status indicator displays active DTCs when the EBL status Indictor is not illuminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 437 


Yes >> Replace the A/G Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagrarn as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short that set the original fault. Repair as necessary. Then, if present, diagnose and repair all 
other DTCs. Refer to the Table of Contents in this Section for a complete list of HVAC related symp- 
toms. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to @ - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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44—RECIRC OVERCURRENT (MTC) 
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For a complete wiring diagram Refer to Section BW. 
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» When Monitored: 
When actuator movement is requested. 

« Set Condition: 
if the A/C Heater Control detects an excessive current draw on any of the door driver circuits while atternpting 
to drive this door actuator. Note that only one overcurrent DTC can set per ignition cycle. 


Possible Causes 


| DOOR DRIVER CIRCUIT(S) SHORTED TO VOLTAGE 
| DOOR DRIVER CIRCUIT(S) SHORTED TO GROUND 
| DOOR DRIVER CIRCUITS SHORTED TOGETHER 
MODE DOOR ACTUATOR 

LEFT BLEND DOOR ACTUATOR 

RECIRCULATION DOOR ACTUATOR 

AIG HEATER CONTROL 


NOTE: This DTC must be active for the result of this test to be valid. Do not perform this test if this DTC is 
stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


| . RUN THE ACTUATOR CIRCUIT TEST / DOOR CALIBRATION FUNCTION & THEN CHECK FOR 
ACTUATOR CIRCUIT TEST FAULTS 


NOTE: Biagnose and repair Actuator Circuit Test faults (DTC 61, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faults (DTC 41, 43, and 44). 

Turn the ignition on. 

Actuate the Clear DTC function by performing the following: 


« Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simutta- 
neously press the A/G mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by perforrning the following: 


« Turn the blower control off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function fo run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


# Turn the blower contro! on. 


e Prass the A/C mode switch down, turn the blower control to off, wait until both LEDs iluminate (approximately 
5 seconds) and then release the A/C mode switch. 
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NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not iNurninated and 
stored DTCs when the EBL status indicator is Hluminaied. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: 61, 62, 63, 64, 67, 68, 69, 71, or 72? 


Yes >> As present, diagnose and repair the Actuator Circuit Test faults in the following order: DTC 72 first, then 
DTC 62, then DTC 61, then DTCs 64, 68, or 71, and finally DTCs 63, 67, or 69. Refer to the Table Of 
Contents in this section for a complete list of HVAC related symptoms. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 2 


2. CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND DOOR 
DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, (C268) RECIRCULATION DOOR 


Turn the ignition off. 


Disconnect the A/C Heater Control C2 harness connector. a 
Measure the resistance between the (C266} Mode Door Driver circuit IC a 
and the (0255) Left Blend Door Driver circuit, (C55) Left Blend Door = 
Common Driver circuit, (C268) Recirculation Door Driver circuit, and the 


| 
(C68) Recirculation Door Common Driver circuit in the A/G Heater Con- | 
| 
| 


trol C2 harness connector. "3 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair al! circuits with a resistance below 10k ohms for a 
short to the (C266) Mode Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Referto8 | 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | CONTROLA/C. 
ING) He HEATER ¢2 
; | a rel aida tases 
No >> Go To 3 [cD on Sr haere a ee ee 


3. CHECK THE (C66} MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND 
DOOR DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, (C268) RECIRCULATION 


circult and the (C255) Left Blend Door Driver circuit, (C55) Left Blend pean i aes 207 
Door Common Driver circult, (C268) Recirculation Door Driver circuit, | 7 
and the (C68) Recirculation Door Cormmon Driver circuit in the A/C é 

Heater Control C2 harness connector. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a a Pe BRAY 
short to the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 4 


ee iene en 
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4. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 


Measure ihe resistance between the (C255) Left Blend Boor Driver cir- 
cult and the (C268) Recirculation Door Driver circuit and the (C68) 


Recirculation Door Comrnon Driver circuit in the A/C Heater Control C2 a =i[- 

narness connector. {forsy 

is the resistance below 10k ohms on any of the circuits? ey 
Yes >> Repair all circuits with a resistance below 10k ohms for a 5 
short to the (C255) Left Blend Door Driver circuit. (+) 


Perform BODY VERIFICATION TEST — VER 1. (Refer io 8 
ELECTRICAV/ELECTRONIC CONTROL MODULES/ 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 7 
ING). LE 
GONTROLAIC. 
No >> Go To § Oe HEATER 2 


(Tey 


8t5f352b 


ee Sd 


5. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 


Measure the resistance between the (C55) Left Blend Door Common 


Driver circult and the (C268) Recirculation Door Driver circuit and the 


f 
(C68) Recirculation Door Common Driver circuit in the A/C Heater Con- | ( ) mai 
trol C2 harness connector. | Wii ea 
is the resistance below 10k ohms on any of the circuits? | 50) 
Yes >> Repair all circuits with a resistance below 10k chms for a | GRAY : 
short to the (C55) Left Blend Door Common Driver circuit. | il {+} 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 dees ue 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | LEE a oo 8 ig 
ING). ; 
) CONTROL AN 


No >> Go To 6 6) HEATER 02 
CMTC} 


81513532 
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6. CHECK THE MODE DOOR ACTUATOR CIRCUIT RESISTANCE 
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Measure the resistance between the (C66) Mode Door Common Driver 
Circuit and the (C266) Mode Door Driver circuit in the A/C Heater Con- 
trol C2 harness connector. 


is the resistance below 36.0 ohms? 


Yes >> Go To 7 
No >> Go To & 


o 


t2 GRAY 
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CONTROL-A/C- 
HEATER G2 
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7. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C266) MODE DOOR 


DRIVER CIRCUIT 


Disconnect the Mode Door Actuator harness connector. 


Measure the resistance between the (C66} Mode Door Common Driver 
Circuit and the (C266) Mode Door Driver circuit in the A/C Heater Con- 
trol C2 harness connector. 


Is the resistance below 10k ohms? 


Yes >> Repair the (C66) Mode Door Common Driver Circuit for a 


short to the (C266) Mode Door Driver circuit. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAV/ELECTRONIG CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Replace the Mode Door Actuator in accordance with the 
Service Information. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 5 
- ELECTRICAL/ELECTRONIG CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No > 


aga ego a ii 


cOWTROL-AjC- 
HEATER G2 
{WTC} 


Bitdtads 
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8. CHECK THE LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the {C55) Left Blend Door Common 
Driver Oircult and the (C255) Left Blend Door Driver circuit in the A/G 
Heater Control C2 harness connector. 


is the resistance below 30.0 ohms? 


Yes >> Go To 9 
No >> Go To 10 


O 


2oo Oo 4 


CONTROL-a/e- 
HEATER G2 
{MTS} 
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9, CHECK THE (C55) LEFT BLEND DOOR COMMON ORIVER CIRCUIT FOR & SHORT TO THE (C255) LEFT 


BLEND DOOR DRIVER CIRCUIT 


Disconnect the Left Blend Door Actuator harness connector. 

Measure the resistance between the (C55) Left Blend Door Common 
Driver Circuit and the (C255) Left Blend Door Driver circuit in the A/C 
Heater Control Ce harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C55) Left Blend Door Common Driver Circuit 
for a short to the (C255) Left Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Left Blend Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


HEATER G2 
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1 0 . CHECK THE RECIRCULATION DOOR ACTUATOR CIACUIT RESISTANCE 


Measure the resistance between the (C68) Recirculation Door Common __ 
Driver Circuit and the (C268) Recirculation Door Driver circuit in the A/C 
Heater Control C2 hamess connector. 


i 

is the resistance below 30.0 ohms? | ey f 
Yes >> Go To ft | ALI 
i 


GRAY 
No >> Go To 12 | 7 
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' 1 , CHECK THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT 


Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance between the (C68) Recirculation Door Common 
Driver Circuit and the (C268) Recirculation Door Driver circuit in the AVG 
Heater Control C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C68) Recirculation Door Common Driver Circuit 
for a short to the (C268) Recirculation Door Driver circuit. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICALV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


| 

| 

| 

| 

7 CONTROL-AIC- 
No >> Replace the Recirculation Door Actuator in accordance with | 


HEATER Cz 


the Service {nformation. eae 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALV/ELECTRONIC CONTROL MODULES/ |b ~~ aednte Satya oat : 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 

ING). 
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12. VERIFY THAT THE FAULT IS STILL PRESENT 


Reconnect the A/C Healer Control O2 harness connector. 
Reconnect all of the door actuator harness connectors, 
Tum the ignition on. 

Actuate the Clear DTC function by performing the following: 

» Turn the blower contro! on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
& seconds) and then release the A/G mode switch. 

e When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower cantrol off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately, Allow the test / function to run to cormpletion before proceeding. 

Actuate the Display DTC function by performing the following: 


* Turn the blower controf on. 


* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/G mode switch. 


NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is ituminated. 
Read DTCs from the A/C status indictor, 


Does the A/C status indicator display OTC 44? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING}, 


No >> Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short that set the original faull. Repair as necessary. Then, if present, diagnose and repair all 
other DTCs. Reter to the Table of Contents in this Section for a complete list of HVAC related symp- 
toms. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICALV/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8Ww. 
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Theory of Operation 


NOTE: Diagnose and repair Actuator Circuit Test faults (OTC 61, G2, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faults (DTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faulis (DTC 41, 43, and 44) before diagnosing Calibra- 
ton faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, 53, 55, and 56). 


The purpose of actuator calibration is to determine the total span of door travel belween physical stops. To calibrate 
the actuator, the A/C Heater Control first moves the door to ifs soft stop, and then counts the number of pulses it 
takes to move the door to its other stop. An expected range of span is stored in the contro?Ps memory. If the A/C 
Heater Control detects no cammutator pulses when calibrating the left blend door, this DTC will set. 


« When Monitored: 
During actuator calibration. 
« Set Condition: 
if the A/C Heater Control detects no commutator pulses when calibrating the left blend door. 


Possible Causes 


ACTUATOR CIRCUIT TEST FAULTS PRESENT 
OVERCURRENT FAULTS PRESENT 

(0255) LEFT BLEND DOOR DRIVER CIRCUIT OPEN 

(C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT OPEN 
LEFT BLEND DOOR SEIZED, OBSTRUCTED 

LEFT BLEND DOOR ACTUATOR 

A/G HEATER CONTROL 


Diagnostic Test 


1 . VERIFY IF ANY ACTUATOR CIRCUIT TEST FAULTS OR OVERCURRENT FAULTS ARE PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


* Turn the blower control on. 

* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs Huminate (approximately 
5 seconds) and then release the A/C made switch. 

» When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down untif both LEDs start flashing (approxi- 
mately & seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconas, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Furn the blower control off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. if the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding, 

Actuate the Display DTC function by performing the following: 

e Turn the blower contro! an. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 


NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not iluminated and 
stored DTCs when the EGL status indicator is Hluminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: 41, 43, 44, 61, 62, 63, 64, 67, 68, 69, 


Lx 
71, or 727 


Yes >> As present, diagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTC 
61, then DTCs 64, 68, or 71, then DTCs 63, 67, or 69, and finally DTCs 41, 43, or 44. Refer to the 
Table Of Contents in this section for a complete list of HVAC related symptoms. 


No >> Go To 2 
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2. CHECK THE LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 
Turn the ignition off. 
Disconnect the A/C Heater Control C2 harness connector. 
Measure the resistance between the (C255) Left Blend Door Driver cir | ( | 
cult and the (C55) Left Blend Door Common Driver circuit in the A/C Picea 
Heater Contral C2 harness connector. u x) 


| 


is the resistance above 70.0 ohms? 


Yes >> Go To 3 
No >> Go To5 
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3. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR AN OPEN 


Disconnect the Left Blend Door Actuator harness connector. 

Measure the resistance of the (C255) Left Blend Door Driver circuit 
between the A/C Heater Control C2 harness connector and the Left 
Blend Door Actuator harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Go To 4 


No >> Repair the (C255) Left Blend Door Driver circuit for an 
open. 
Periorm BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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4. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR AN OPEN 


Measure the resistance of the (C55) Left Blend Door Common Driver 
Circuit between the A/C Heater Control C2 harness connector and the 


[ 
Laft Blend Door Actuator harness connector. (@) ) 
Is the resistance below 5.0 ohms? 
at 
Yes >> Replace the Left Blend Door Actuator in accordance with BLACK 1) 
the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- fon 
ING). Teer 4 
No >> Repair the (C55) Left Blend Door Common Driver circuit for 
ACTUATOR. 
an open. BLEND DOOR. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 ' LEFT 


- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- as 
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5 INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE LEFT BLEND DOOR TO 
SEIZE 


Turn the ignition off. 
inspect the actuator, linkage, and housing assembly for a condition causing the left blend door to seize. 


Are there any physical or mechanical probiems with the door, housing, linkage, or actuator? 


Yes >> Repair as necessary in accordance with the Service information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 6 


6. CHECK LEFT BLEND DOOR TRAVEL 


Remove the Left Blend Door Actuator from the A/C Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over the 
entira span of travel (approximately 190 degrees). 


Does the door operate smoothly in both directions over the entire span of travel? 


Yes >> Replace the Left Blend Door Actuator in accordance with the Service information. Then, Go To 7. 


No >> Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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7. VERIFY iF THE FAULT 1S STILL PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


« Turn the blower contro! on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will ciear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


* Turn the blower control off. 

* Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A‘C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 

« Turn the blower control on. 

« Press the A/C mode switch cown, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 457 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


NOTE: Diagnose and repair Actuator Cireuit Test faulis (DTC 61, 62, 63, G4, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faults (DTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faults (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, $3, 55, and 56). 


The purpose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate 
ihe actuator, the A/C Heater Control first moves the door to its soft stop, and then counts the number of pulses it 
takes to move ithe door to its other stop. An expected range of span is stored in the control's memory. Hf the A/G 
Heater Contral detects no commutator pulses when calibrating the mode door, this DTC will set. 
e When Monitored: 
During actuator calibration. 
« Set Condition: 
lf the A/C Heater Control detects no commutator pulses when calibrating the mode door. 


OVERCURRENT FAULTS PRESENT 
(C266) MODE DOOR DRIVER CIRCUIT OPEN 


(C68) MODE BOOR COMMON DRIVER CIRCUIT OPEN 
MOQDE BOOR SEIZED, OBSTRUCTED 

MODE DOOR ACTUATOR 

AiG HEATER CONTROL 


Diagnostic Test 


Turn the ignition on. 
Actuate the Clear DTG function by performing the following: 


* Ture the blower control on, 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds} and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulla- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and tum the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 

« Turn the blower controi off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
ine test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run tc completion before proceeding. 

Actuate the Display DTC function by performing the following: 

e® Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
§& seconds) and then release the A/C mode switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not INuminated and 
stored DTCs when the ESL status indicator is iluminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: 41, 43, 44, 61, 62, 63, 64, 67, 68, 69, 
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71, or 72? 


Lm 4 


Yes >> As present, diagnose and repair the faults in the following order: DTC 72 first. then DTC 62, then DTC 
61, then DTCs 64, 68, or 71, then DTCs 63, 67, or 69, and finally DTCs 41, 43, or 44. Refer to the 
Tabie Of Contents in this section for a complete list of HVAC related symptoms. 


No >> Go To 2 


ie: CHECK THE MODE DOOR ACTUATOR CIRCUIT RESISTANCE 


Tum the ignition off. 
Disconnect the A/C Heater Control C2 harness connector. 


Measure the resistance between the (C266) Mode Door Driver circuit 
and the (066) Mode Door Common Driver circuit in the A/C Heater 
Control C2 harness connector. 


lg the resistance above 70.0 ohms? 


Yes >> Go To 3 
No >> Go To 5 


3. CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR AN OPEN 


Disconnect the Mode Door Actuator harness connector. 

Measure the resistance of the (C266) Mode Door Driver circuit between 
the A/C Heater Control C2 harness connector and the Mode Door 
Actuator harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Go To4 

No >> Repair the (C266) Mode Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIG CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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4. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR AN OPEN 


Measure the resistance of the (C66) Mode Door Common Driver Circuit 
between the A/C Heater Control C2 harness connector and the Mode 
Door Actuator harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Replace the Mode Door Actuator in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 6 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Repair the (C66) Mode Door Common Driver circuit for an | 
open. | f H0oR 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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5, INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE MODE DOOR TO SEIZE 


Turn the ignition off. 
inspect the actuator, linkage, and housing assembly for a condition causing the mode door to seize. 


Are there any physical or mechanical problems with the deor, housing, linkage, or actuator? 


Yes >> Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 6 


6. CHECK MODE DOOR TRAVEL 


Remove the Mode Door Actuator frorn the A/C Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over the 
entire span of travel (approximately 240 degrees). 


Does the door operate smoothly in both directions over the entire span of travel? 


Yes >> Replace the Mode Door Actuator in accordance with the Service Information. Then, Go To 7. 


Ne >> Repair as necessary in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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7: VERIFY iP THE FAULT iS STILL PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


« Turn the blower control on. 

e Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

» When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simutlta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds} and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Functlon by performing the following: 


e Turn the blower control off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down untif the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function fo run to completion before proceeding. 

Actuate ine Display DTC function by performing the following: 

*® Turn the blower control on. 

¢ Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not Hluminated and 
stored DTCs when the EBL status indicator is ifuminated. 
Read DTCs from the A/C status indictor. 

Does the A/C status indicator display DTC 467 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section BW. 
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Theory of Operation 


NOTE: Diagnose and repair Actuator Circuit Test faults (DTC 61, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faults (DTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 514, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faulis (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, 53, 55, and 56). 


The purpose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate 
the actuator, the A/C Heater Control first moves the door fo Its soft stop, and then counts the number of pulses it 
fakes to move the door to its other stop. An expected range of span is stored in the control’s memory. Hf the A/C 
Heater Control detects no commutator pulses when calibrating the recirculation door, this DTC will set. 
« When Monitored: 
During actuator calibration. 
« Set Condition: 
if the A/C Heater Control detects no commutator pulses when calibrating the recirculation door. 


Possible Causes 


ACTUATOR CIRCUIT TEST FAULTS PRESENT 

OVERCURRENT FAULTS PRESENT 

(C268) RECIRCULATION DOOR DRIVER CIRCUIT OPEN 

(C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT OPEN 
RECIRCULATION DOOR SEIZED, OBSTRUCTED 
RECIRCULATION DOOR ACTUATOR 

A/G HEATER CONTROL 


Diagnostic Test 


|. VERIFY IF ANY ACTUATOR CIRCUIT TEST FAULTS OR OVERCURRENT FAULTS ARE PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 

* Turn the blower control on. 

e Press the A/C mode switch down, turn the blower control to off, wait until] both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down unti) both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 

» Turn the blower controi off. ; 

e Press and hold the EBL mode switch down and then turn the blower contro! on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. {ff the test / function passes, 
the EBL. status indicator will stop flashing. f the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run fo completion before proceeding. 

Actuate the Display DTC function by performing the following: 


e Turn the blower control on. 
* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs fram the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: 41, 43, 44, 61, 62, 63, 64, 67, 68, 69, 


LX 


71, or 727 
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Yes >> As present, diagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTC 
61, then DTCs 64, 68, or 71, then DTCs 63, 87, or 69, and finally DTCs 41, 43. or 44. Refer to the 
Table Of Contents in this section for a complete list of HVAC related symptoms. 


No >> Go To 2 


2. CHECK THE RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 
Turn the ignition off. 


Disconnect the A/C Heater Control C2 harness connector. ee ay 
Measure the resisilance between the (C268) Recirculation Door Driver fe) au 
fi : | 
WOO nS 


circuit and the (C68) Recirculation Door Common Driver circuit in the 
A/G Heater Control C2 harness connector. 


| 
| 
is the resistance above 70.0 ohms? oRny 
Yes >> Go To 3 
No >> Go To 5 4 Soo oo ag 
7 ao Oo 8 8 hig 
A Caen: i 
ALRITE ITE RY A i 
CONTROL AY 
78 HEATER G2 
Mire) 
81513636 
eee 2 uae 


3. CHECK THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT FOR AN OPEN 
Disconnect the Recirculation Door Actuator harness connector. 


Measure the resistance of the (C268) Recirculation Door Driver circult | 
between the A/C Heater Control C2 harness connector and the Recir- ( 
culation Door Actuator harness corinector. ae | 
‘ 4 | 
is the resistance below 5.0 ohms? rer 
Yes >> GoTo 4 eceen 
No >> Repair the (C268) Recirculation Door Driver circuit for an all 
ope nr 2 CONTROLAR. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 a Oe 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ BLACK | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- ale é 
ING). 


ADTUATOR. 


[ 
I 
RECIRE ULATION 
DOOR f 
81513697 


24-76 HVAC - ELECTRICAL DIAGNOSTICS m4 
4. CHECK THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT FOR AN OPEN 
Measure the resistance of the (C68) Recirculation ‘Door Common DAVEE oncom ns eaters se meee 
Circuit between the A/C Heater Control C2 harness connector and the | ees a | 
Recirculation Door Actuator harness connector. iC) a =[- | 
is the resistance below 5.0 ohms? pon : a 
Yes >> Replace the Recirculation Door Actuator in accordance with | ce cn 
the Service Information. ; ts aoned, 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 Hbep eet ooh 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ ye 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- beh arn 
ING). 8 wrey 
No >> Repair the (C68) Recirculation Door Common Driver circuit E 
for an open. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- ihe | 


ING). ! RECIRCULATION 
H DOOR 
i 81513696 
[eh ts Rt 


5 INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE RECIRCULATION 
DOOR TO SEIZE 


Turn the ig ignition off. 
Inspect the actuator, linkage, and housing assembly for a condition causing the recirculation door to seize. 


Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 


Yes >> Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 6 


6. CHECK RECIRCULATION DOOR TRAVEL 


Remove the Recirculation Door Actuator from the A/C Heater Housing Assembly. 


By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over the 
antire span of travel (approximately 100 degrees). 


Does the door operate smoothly in both directions over the entire span of travel? 


Yes >> Replace the Recirculation Door Actuator in accordance with the Service Information. Then, Go To 7. 


No >> Repair as necessary in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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7. VERIFY IF THE FAULT IS STILL PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


* Turn the blower controi on. 

* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

e When the A/C status incicator begins displaying DTCs, set the Mode switch to the floor position, simutlta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds} and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


« Turn the blower control off. 

« Press and hoid the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. ff the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / furction to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 

« Turn the blower controf on. 

* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not Huminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator dispiay DTC 47? 
Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24-78 HVAC - ELECTRICAL DIAGNOSTICS 
51-RECIRC DOOR RANGE TOO SMALL (MTC) 


For a complete wiring diagram Refer to Section BW. 


Theory of Operation 


NOTE: Diagnose and repair Actuator Circuit Test faults (DTC 61, 62, 63, 64, 67, 68, 69, 71, and 72} before 
diagnosing Overcurrent faults (DTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faults (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, 53, 55, and 56). 
The purpose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate 
the actuator, the A/C Heater Contrel first moves the door to its soft stop, and then counts the number of pulses it 
takes to move the door to its other stop. An expected range of span is stored in the controls memory. If the A/C 
Heater Control detects too few commutator pulses when calibrating the recirculation door, this DTC will set. 
e When Monitored: 
During actuator calibration. 
e Set Condition: 
lf the A/C Heater Control detects foo few commutator pulses when calibrating the recirculation door. 


Possible Causes 


[ACTUATOR CIRCUIT TEST FAULTS PRESENT 
OVERCURRENT FAULTS PRESENT 


RECIRCULATION DOOR BINDING, OBSTRUCTED 
RECIRCULATION DOOR ACTUATOR 
A/G HEATER CONTROL 


Diagnostic Test 


Actuate the Clear DTC function by performing the following: 

* Turn the blower control on. 

® Prass the A/C mode switch down, turn the blower contro! to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simutta- 
neously press the A/C mode switch and the EBL made switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower control off. 

e Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. ff the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 

« Turn the blower control on. 

» Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mede switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not iduminated and 
stored DTCs when the EBL status indicator is Huminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: 41, 43, 44, 61, 62, 63, 64, 67, 68, 69, 
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71, or. 727 


Yes >> As present, dlagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTC 
61, then DTCs 64, 68, or 71, then DTCs 63, 67, or 69, and finally DTCs 41, 43, or 44. Refer to the 
Table Of Contents in this section for a complete list of HVAC related symptoms. 


No >> Go To 2 


2. INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE RECIRCULATION 
DOOR TO BIND 


Turn the ignition off. 
Inspect the actuator, linkage, and housing assembly for a condition causing the recirculation door to bind. 


Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 


Yes >> Hepair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


3. CHECK RECIRCULATION DOOR TRAVEL 


Remove the Recirculation Door A Actuator from ‘the ALC Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over the 
entire span of travel (approximately 100 degrees). 


Does the door operate smoothly in both directions over the entire span of travel? 


Yes >> Replace the Recirculation Door Actuator in accordance with the Service Information. Then, Go To 4. 


No >> Repair as necessary in accordance with the Service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


A. VERIFY IF THE FAULT IS STILL PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


* Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

* When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL made switch down until both LEDs start flashing (approxt- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, walt 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 

# Turn the blower control off. 

e Press and hold the EBL mode switch down and then turn the blower control an. Cantinue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. #f the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


e Turn the blower control on. 


® Press the A/C mode switch down, turn the blower control to off, wall until both LEDs illuminate (approximately 
§ seconds) and ihen release the A/C mode switch. 
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NOTE: The A/G status Indicator displays active DTCs when the EBL status indictor is not Hluminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from ihe AC status indictor. 


Does the A/C status indicator dispiay DTC 517 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1, (Refer fo 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING), 


DIE a tnninennnemnanimenninnnnnimnnenn AVAL - ELECTRICAL DIAGNOSTICS 24 - 81 
52-RECIRC DOOR RANGE TOO LARGE (MTC) 


For a complele wiring diagram Refer to Section BW. 


Theory of Operation 


NOTE: Diagnose and repair Actuator Circult Test faults (DTC 61, 62, 63, 64, G7, 68, 69, 71, and 72) before 
diagnosing Overcurrent faulis (OTC 441, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 5t, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faults (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faulis (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, 53, 55, and 56}. 
The purpose of actuator callbration is to determine the total span of coor travel between physical stops. To calibrate 
the actuator, the A/C Healer Control first moves the door to its soft stop, and then counts the number of pulses it 
fakes to rnove the door to its other stop. An expected range of span is stored in the control's memory. If the A/C 
Heater Control detects too many commutator pulses when calibrating the recirculation door, this DTC will set. 
« When Monitored: 
During actuator calibration, 
« Set Condition: 
if the AYG Heater Control detects too many commutator pulses when calibrating the recirculation door. 


Possible Causes 


ACTUATOR CIRCUIT TEST FAULTS PRESENT 
OVERCURRENT FAULTS PRESENT 


RECIRCULATION DOOR OR A/C HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, BROKEN 
RECIRCULATION DOOR ACTUATOR 
AIG HEATER CONTROL 


Diagnostic Test 


| . VERIFY IF ANY ACTUATOR CIRCUIT TEST FAULTS OR OVERCURRENT FAULTS ARE PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 
« Turn the blower control on. 
e Press the A/C mode switch down, turn the blower control to off, watt until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 


e When the A/C status indicator begins displaying DTCs, set the Mode switch fo the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds} ard then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circult Test / Door Calibration Function by performing the following: 


« Turn the blower control off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. Hf the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 

e Turn the blower control on. 

« Prags the A/C mode switch down, tum the blower control to of, walt until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not iluminated and 
stored DTCs when the EBL status indicator is uminated. 
Head DTCs fram the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: 41, 43, 44, 61, G2, 63, 64, 67, 68, 69, 
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71, or 72? 


Yes >> As present, diagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTC 
61, then DTCs 64, 68, or 71, then DTCs 63, 87, or 69, and finally DTCs 44, 43, or 44. Refer to the 
Table Of Contents in this section for a compiete list of HVAC related symptoms. 


No >> Go To 2 


2. CHECK FOR A BROKEN RECIRCULATION DOOR ACTUATOR 

Turn the ignition off. 

Remove the Recirculation Door Actuator from the A/G Heater Housing Assembly. 
By hand, atternpt to rotate the actuator in both directions. 


Does the actuator turn in either direction? 


Yes >> Replace the Recirculation Door Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


3: CHECK THE RECIRCULATION DOOR & A/C HEATER HOUSING FOR WARPED, WORN, & DAMAGED 
COMPONENTS 
inspect for excessively worn door linkage and for a damaged or broken A/C Heater Housing Assembly. inspect for 


a warped or broken door, and missing door seals. Rotate the door from stop to stop. The door should rotate approx- 
imately 100 degrees. 


Are there any physical or mechanical problems with the door or housing? 


Yes >> Repair as necessary in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 14. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the Recirculation Door Actuator in accordance with the Service Information. Then, Go To 4. 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 

« Turn the blower control on. 

® Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

* When the A/C status indicator begins diaplaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower controi off. 

* Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will step flashing. Hf the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


« Turn the blower contro! on. 


* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
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NOTE: The A/C status Indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status Indicator is ituminated. 
Read DTCs from the AAC status indictor. 


Does the A/C status indicator display DTC 52? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information, 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 

No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24-84 HVAC - ELECTRICAL DIAGNOSTICS —————___—_—____.. LX 
53-FRONT MODE DOOR LINKAGE BROKEN (MTC) 


For a complete wiring diagrarn Refer to Section SW. 


Theory of Operation 


NOTE: Diagnose and repair Actuator Circult Test faults (DTC Gi, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faults (DTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 
52, 53, 55, and 56). Dlagnese and repair Overcurrent faults (OTC 41, 43, and 44) before diagnosing Calibra- 
tion faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, 53, 55, and 56). 


The purpose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate 
the actuator, the A/C Heater Contro! first moves the door to its soft stop, and then counts the number of pulses if 
takes to move the door to its other stop. An expected range of span is stored in the control's memory. If the A/C 
Heater Control detects and excessive amount of commutator pulses when calibrating the mode door, this DTC will 
set. 
« When Monitored: 
During actuator calibration. 
« Set Condition: 
if the A/C Heater Control detects and excessive amount of commutator pulses when calibrating the mode door. 


Possible Causes 


ACTUATOR CIRCUIT TEST FAULTS PRESENT 
OVERCURRENT FAULTS PRESENT 


MODE DOOR OR A/C HEATER HOUSING COMPONENTS DISCONNECTED, MISSING, BROKEN 
MODE DOOR ACTUATOR 
AIG HEATER CONTROL 


Diagnostic Test 


1 » VERIFY IF ANY ACTUATOR CIRCUIT TEST FAULTS OR OVERCURRENT FAULTS ARE PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 

« Turn the blower control on. 

« Press the A/O mode switch cown, turn the blower cantrol to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

* When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simutta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


* Turn the blower control off. 

e Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. if the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


# Tum the blower control on. 


« Press the A/C mode switch down, turn the blower control to off, walt until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
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NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: 41, 43, 44, 61, 62, 63, 64, 67, 68, 69, 
71, or 72? 


Yes >> As present, diagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTC 
61, then DTCs 64, 68, or 71, then DTCs 63, 67, or 59, and finally DTCs 41, 43, or 44. Refer to the 
Table Of Contents in this section for a complete list of HVAC related symptoms. 


No >> Go To2 


Remove the Mode Door Actuator from the A/C Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 


Does the actuator turn in elther direction? 
Yes >> Replace the Mode Door Actuator in accordance with the Service Information. 


Perform BODY VERIFICATION TEST -— VER 1. (Refer fo 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


3: CHECK THE MODE DOOR & A/C HEATER HOUSING FOR DISCONNECTED, MISSING, & BROKEN 
COMPONENTS 


Assembly and a broken door. Rotate the door from stop to stop. The door should rotate approximately 240 degrees. 
Are there any physical or mechanical problems with the door or housing? 


Yes >> Repair as necessary in accordance with the Service Information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the Mode Door Actuator in accordance with the Service Information. Then, Go To 4. 
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4 VERIFY IF THE FAULT IS STILL PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 

« Turn the blower control on. 

* Press the A/G moce switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds} and then release the A/C mode switch. 

» When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds} and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 

e Turn the blower control off. 

e Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing, If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 

* Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
§ seconds) and then release the A/G mode switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illurninated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 53? 
Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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55-BLEND DOOR LINKAGE BROKEN (MTC) 


For a complete wiring diagram Refer to Section BW. 


Theory of Operation 


NOTE: Diagnose and repair Actuator Circuit Test faults (DTC 61, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faulis (DTC 41, 43, and 44) and Calibration faulis (DTC 18, 21, 22, 23, 45, 46, 47, $1, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faults (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, 53, 55, and 56). 


The purpose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate 
the actuator, ihe A/C Heater Control first moves the door to its soft stop, and then counts the number of pulses it 
takes to rnove the door to its other stop. An expected range of span is stored in the controls memory. If the A/C 
Heater Control detects an excessive amount of commutator pulses when calibrating the left blend door, this DTC will 
set. 
« When Monitored: 
During actuator calibration. 
« Set Condition: 
If the A/C Heater Control detects an excessive amount of commutator pulses when calibrating the left blend 
door. 


Possible Causes 


OVERCURRENT FAULTS PRESENT 
LEFT BLEND DOOR OR A/C HEATER HOUSING COMPONENTS DISCONNECTED, MISSING, BROKEN 
LEFT BLEND DOOR ACTUATOR 


AIG HEATER CONTROL 


Actuate the Clear DTC function by performing the following: 


* Turn the blower controf on. 

e Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

e When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simutta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear fram memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 


Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower control off. 

# Press and hold the EBL made switch down and then turn the blower control on. Continue fo hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. Hf the test / function passes. 
the EBL status indicator will stop flashing. If the test / function falls, the A/C and EBL status indicators will flash 
alternately. Allow the tes? / function to run to completion before proceeding. 

Actuate the Display DTC function by performing ine following: 


@ Turn ihe blower control on. 
* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs IHuminate (approximately 
5 seconds} and then release the A/C mode switch. 
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NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not Hluminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 
Does the A/C status indicator display any of the following DTCs: 41, 43, 44, 61, 62, 63, 64, 67, 68, 65, 
71, or 72? 


Yes >> As present, diagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTC 
61, then DTCs 64, 68, or 71, then DTCs 63, 67, or 69, and finally DTCs 41, 43, or 44. Refer to the 
Table Of Contents in this section for a complete list of HVAC related symptoms. 


No >> Go To 2 


2. CHECK FOR 4 BROKEN LEFT BLEND DOOR ACTUATOR 


Turn the ignition off. 
Remove tne Left Blend Door Actuator from the A/C Heater Housing Assembly. 
By hand, attermpt to rotate the actuator in both directions. 


Does the actuator turn in either direction? 


Yes >> Replace the Left Blend Door Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICALV/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


3. CHECK THE LEFT BLEND DOOR & A/C HEATER HOUSING FOR DISCONNECTED, MISSING, & BROKEN 
COMPONENTS 


inspect for disconnected, missing, or broken door linkage. Inspect for a damaged or broken A/C Heater Housing 
Assembly and a broken door. Rotate the door from stop to stop. The door should rotate approximately 190 degrees. 


Are there any physical or mechanical problems with the door or housing? 


Yes >> Repair as necessary in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAVELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the Left Blend Door Actuator in accordance with the Service Information. Then, Go To 4. 
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4. VERIFY IF THE FAULT IS STILL PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


e Turn the blower control on. 

* Press the A4O mode switch down, turn the blower contra! to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

» When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simutta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in aporoximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower control off. 

e Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL. status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 

e Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/S mode switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is iliuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 557 
Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~- VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING}. 
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56-RECIRC DOOR LINKAGE BROKEN (MTC) 


For a complete wiring diagram Refer to Section BW. 


Theory of Operation 


NOTE: Diagnose and repair Actuator Circuit Test faults (DTC 61, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diagnosing Overcurrent faults (OTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faufts (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, 53, 55, and 56). 
The purpose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate 
the actuator, the A/C Heater Control first moves the door io its soft stop, and then counts the number of pulses it 
takes to move the door to its other stop. An expected range of span is stored in the control's memory. If the A/C 
Heater Control detects and excessive amount of commutator pulses when calibrating the recirculation door, this 
DTC will set. 
« When Monitored: 
During actuator calibration. 
e Set Condition: 
lf the A/C Heater Contral detects and excessive amount of commutator pulses when calibrating the recircula- 
tion door. 


Possible Causes 


ACTUATOR CIRCUIT TEST FAULTS PRESENT 
OVERCURRENT FAULTS PRESENT 


RECIRCULATION DOOR OR A/C HEATER HOUSING COMPONENTS DISCONNECTED, MISSING, BROKEN 
RECIRCULATION DOOR ACTUATOR 
A/G HEATER CONTROL 


Diagnostic Test 


1 . VERIFY IF ANY ACTUATOR CIRCUIT TEST FAULTS OR OVERCURRENT FAULTS ARE PRESENT 


Actuate the Clear DTC function by performing the following: 


s Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

e When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, walt 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


« Turn the blower control off. 

* Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash ance per second. If the fest / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by perforrning the following: 


« Turn the blower contro! on. 


e Press the A/C made switch down, turn the blower control to off, wait until both LEDs ilkuminate (approximately 
5 seconds) and then release the A/C mode switch. 
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NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the ESL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any of the following DTCs: 41, 43, 44, 61, 62, 63, 64, 67, 68, 69, 
71, or 727 


Yes >> As present, diagnose and repair the faults in the following order: DTC 72 first, then DTC 62, then DTC 
61, then DTCs 64, 68, or 71, then DTCs 63, 67, or 69, and finally DTCs 41, 43, or 44. Refer to the 
Table Of Contents in this section for a complete list of HVAC related symptoms. 


No >> Go To 2 


2. CHECK FOR A BROKEN RECIRCULATION DOOR ACTUATOR 


Turn the ignition off. 
Remove the Recirculation Door Actuator from the A/C Heater Housing Assembly. 
By hand, attempt io rotate the actuator in both directions. 


Does the actuator turn in either direction? 


Yes >> Replace the Recirculation Door Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICALV/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


3. CHECK THE RECIRCULATION DOOR & A/C HEATER HOUSING FOR DISCONNECTED, MISSING, & 
BROKEN COMPONENTS 


Inspect for disconnected, missing, or braken door linkage. Inspect for a damaged or broken A/C Heater Housing 
Assembly and a broken door. Rotate the door from stop to stop. The door should rotate approximately 100 degrees. 


Are there any physical or mechanical problems with the door or housing? 


Yes >> Repair as necessary in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the Recirculation Door Actuator in accordance with the Service Information. Then, Go To 4. 
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4. VERIFY IF THE FAULT [S STILL PRESENT 


Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


« Turn the blower control on. 

¢ Press the A/C mode switch down, tum the blower control to off, wait until both LEDs Muminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simutta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


» Turn the blower control off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode swiich. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 

* Turn the blower control on. 

e Press the A/C mode switch down. turn the blower control to off, wait until both LEDs Hluminate (approximately 
5 seconds) and then release the A/C mode switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not Hluminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read OTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 56? 


Yes >> Replace the A/C Heater Control in accordance with the Service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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61-COMMON DOOR DRIVER CIRCUIT SHORTED TO GROUND (MTC) 
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For a complete wiring diagram Refer to Section BW. 
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Theory of Operation 


NOTE: This DTC will display as active if the ignition is not cycled after running the Actuator Circult Test / 
Door Calibration Function. Otherwise, it will display as stored until cleared. 
By running the Actuator Circuit Test / Door Calibration Function, the A/C Heater Control can identify up to 
three door driver circuits shorted simultaneously. A DTC 72 will set if more than three deor driver circuits 
are shorted in the same direction (e.g. four door driver circuits all shorted to ground) or if two or more door 
driver circuits are shorted with at least one door driver circuit shorted to ignition and one door driver circuit 
shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test faults in the 
folowing order: {f present, dlagnose and repair DTC 72 first, then DTC 62, then DTC 61, then DTCs 64, 68, 
or 71, and finally DTCs 63, 67, or 69. In addition, always test the door driver circuits after each repair by 
clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, and then checking for 
DTCs. 
e When Monitored: 
When running the Actuator Circull Test / Door Calibration Function. 
« Set Condition: 
if the A/C Heater Control detects a short to ground on the (C66) Mode Door Common Driver circuit / (C55) Left 
Blend Boor Common Driver circuit / (C68) Recirculation Door Common Driver circuit. 


(C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT SHORTED TO GROUND 


| (C66) MODE DOOR COMMON DRIVER CIRCUIT / (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT / 
(C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER 


CIRCUIT(S) 

MODE DOOR ACTUATOR 

LEFT BLEND DOOR ACTUATOR 
RECIRCULATION DOOR ACTUATOR 
A/C HEATER CONTROL 


Diagnostic Test 


1 . CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT, THE (C55) LEFT BLEND DOOR COMMON 
DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO 
GROUND 


Disconnect the A/C Heater Control C2 harness connector. 

Measure the resistance of the (C66) Mode Door Common Driver Circuit, 
the (C55) Left Blend Door Common Driver circuit, and the (C68) Recir- 
culation Door Common Driver circuit between ground and the A/C 
Heater Control C2 harness connector. 


Is the resistance below 10k chms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to ground. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 | 
ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 

ING). 


No >> Go To 2 s1587ba | 
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2. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND 
DOOR DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, (C268) RECIRCULATION 
DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT 


Measure the resistance: between the ( (C66) Mode Door Common Driver 
circuit and the (C255) Left Blend Door Driver circuit, (C55) Left Blend 


Door Common Driver circult, (C268) Recirculation Door Driver circuit, | [ 
and the (C68) Recirculation Door Common Driver circuit in the A/C | Z| 
Heater Control Ce harness connector, ee 
is the resistance below 10k ohms on any of the circuits? ; | 
Yes >> Repair all circuits with a resistance below 10k ohms fora | + | 


short to the (C66) Mode Door Comrnon Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING}. 


No >> Go To 3 
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3. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C266) MODE 
DOOR DRIVER CIRCUIT, (C268) RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) 
RECIRCULATION DOOR COMMON DRIVER CIRCUIT 


Measure the resistance between the (C55) Left Blend Door Common 
Driver circuit and the (C266) Mode Door Driver circuit, (C268) Recireu- 
lation Door Driver circuit, and the (C68) Recirculation Door Common | 
Driver circult in the A/C Heater Control C2 harness connector. 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C55) Left Blend Door Common Driver circuit. 
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Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
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4. CHECK THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C266) 
MODE DOOR DRIVER CIRCUIT & THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT 


Measure the resistance between the (C68) Recirculation Door Common 
Driver circuit and the (C266) Mode Door Driver circuit and the (C255) | 
| 

| 


Left Blend Door Driver circuit in the AG Heater Control C2 hamess con- 42 
nector. Les 


is the resistance below 10k ohms on any of the circults? Oy 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C68) Recirculation Door Common Driver cir- 
cuit. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
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5, CHECK THE MODE DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C66) Mode Door Common Driver 
Circuit and the (C266) Mode Door Driver circuit in the A/C Heater Con- 
frol C2 harness connector. 


Is the resistance below 30.0 ohms? 
Yes >> Go To 6 


No >> Go To 7 13 i 
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6. GHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C266) MODE DOOR 
DRIVER CIRCUIT 


Disconnect the Mode Boor Actuator harness connector. 


Measure the resistance between the (C66) Mode Door Common Driver 
Circuit and the (G266) Mode Door Driver circuit in the A/C Heater Con- 
trol C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> 


7. CHECK THE LEFT BL 


Repair the (C66) Mode Door Common Driver Circuit for a 
short to the (C266) Mode Door Driver circuit, 

Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Replace the Mode Door Actuator in accordance with the 
Service Information. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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END DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C55) Left Bland Door Common 
Driver Circuit and the (C255) Left Blend Door Driver circuit in the A/C 
Heater Control C2 harness connector. 


is the resistance below 30.0 ohms? 


Yes >> 


Go To & 


No >> Go To 9 
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8. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT 


BLEND DOOR DRIVER CIRCUIT 


Disconnect the Left Blend Door Actuator harness connector. 

Measure the resistance between the (C55) Left Blend Door Common 
Oriver Circuit and the (0255) Left Blend Door Driver circuit in the A/C 
Heater Control C2 harness connector. 


Is the resistance below 10k ohms? 


Yes >> Repair the (C55) Left Blend Door Common Driver Circuit 
for a short to the (C255) Left Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Left Blend Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODBULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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9. CHECK THE RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C68) Recirculation Door Common 
Driver Circuit and the (C268) Recirculation Door Driver circuit in the A/C 
Heater Control C2 harness connector, 


Is the resistance below 30.0 ohms? 


Yes >> Go To 10 
No >> Go To 1 
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| Q0. CHECK THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT 


Measure the resistance nine the (C68) Recirculation Door Garon 


————_ 


Driver Circuit and the (C268) Recirculation Door Driver circuit in the A/C ses dea 
Heater Control C2 harness connector. | thay | 
OY 


is the resistance below 10k ohms? 


Yes >> Hepair the (C68) Recirculation Door Common Oriver Circuit 
for a short to the (C268) Recirculation Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 | : 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | iu 
ING). 


COMTHOL AIC. 
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No >> Replace the Recirculation Door Actuator in accordance with 
the Service Information. ; 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 a15f3536 
- ELECTRICALIELECTRONIC CONTROL (MODULES (meen 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


1 4, VERIFY THAT THE FAULT IS STILL PRESENT 


Reconnect the AC Heater Control C2 hamess connector. 
Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 

« Turn the blower control on. 

*« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs iluminate (approxirnately 
& seconds) and then release the A/C mode switch. 

« Wher the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the AYO mode switch and the EBL mode switch down until both LEDs start Hashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds. and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


@ Turn the blower control off. 

e Press and hold the EBL mode switch down and then tur the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to rum to completion before proceeding. 

Actuate the Display DTC function by perfarming the following, 


e Turn the blower control on. 


« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs ihuminate (approximately 
5 seconds) and then release the A/C mode switch. 
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NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not Hluminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs frorn the A/C status indictor. 


Does the A/C status indicator display BTC 61? 


Yes >> Replace the A/G Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagram as a guide, inspect the wiring and cennectors for conditions causing an irtter- 
mitient short that set the original faull. Repair as necessary. Then, if present, diagnose and repair all 
other DTCs. Refer to the Table of Contents in this Section for a complete list of HVAC related symp- 
foms. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAVELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section BW. 
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Theory of Operation 


NOTE: This OTC will display as active #f the ignition Is not cycled after running the Actuator Circuit Test / 
Door Calibration Function. Otherwise, it will display as stored uniil cleared. 
By running the Actuator Circuit Test / Door Calibration Function, the A/C Heater Control can identify up to 
three door driver circuits shorted simultaneously. A DTC 72 will set if more than three door driver circuits 
are shorted in the same direction (e.g. four door driver circulis ali shorted to ground) or if two or more door 
driver circuits are shorted with at least one door driver circult shorted to ignition and one door driver circuit 
shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test faults in the 
following order: if present, diagnose and repair DTC 72 first, then DTC 62, then DTC 61, then DTCs 64, 68, 
or 71, and finally DTCs 63, 67, or 69. In addition, always test the door driver circults after each repair by 
clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, and then checking for 
DTCs. 
e When Monitored: 
When running the Actuator Circuit Test / Door Calibration Function. 
« Set Condition: 
if the A/C Heater Control detects a short to voltage on the (C66) Mode Door Common Driver circuit / (C55) 
Left Blend Door Common Driver circuit / (C68) Recirculation Door Common Driver circuit. 


Possible Causes 


(C66) MODE DOOR COMMON DRIVER CIRCUIT / (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT / 
(C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT SHORTED TO VOLTAGE 


A/C HEATER CONTROL 


Diagnostic Test 


1 . CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT, THE (C55) LEFT BLEND DOOR COMMON 
DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO 
VOLTAGE 

Turn the ignition off. 2 

Disconnect the A/C Heater Control C2 harness connector. | a 


Turn the ignition on. 


Measure the voltage of the (C66) Mode Door Common Driver circuit, 
(C55) Left Blend Door Common Driver circuit, and the (O68) Recircula- 
tion Door Carmmon Driver circuit. 
| 
| 


is the voliage above 0.2 volts on any of the circuits? 


Yes >> Repair all circuits with a voltage above 0.2 volts for a short 


to voltage. ‘ie Ss eee es 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 2 

ELECTRICAL/ELECTRONIC CONTROL MODULES/ Ja 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- HEATER 62 
ING). ai 
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| 
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| 
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No >> Go To 2 B15(aba5 
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2. VERIFY THAT THE FAULT IS STILL PRESENT 


Turn the ignition off. 

Reconnect the A/C Heater Control C2 harness connector. 
Turn the ignition on. 

Actuate the Clear DTC function by performing the following: 


® Turn the blower control on. 

« Press the A/C mode switch down, tum the blower control to off, wait until both LEDs Hlurinate (approximately 
5 seconds) and then release the A/C mode switch. 

* When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press ihe A/C made switch and the EBL mode switch down until both LEDs start flashing (appraxi- 
mately 5 seconds} and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


* Turn the blower control off. 

* Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per secand. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function fo run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


® Turn the blower control on. 
« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 627 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short that set the original fauli. Repair as necessary. Then, if present, diagnose and repair all 
other DTCs. Refer to the Table of Contents in this Section for a complete list of HVAC related symp- 
toms. 

Perform BODY VERIFICATION TEST — VER 4. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


NOTE: This DTC will display as active if the ignition is not cycled after running the Actuator Circuit Test / 
Door Calibration Function. Otherwise, it will display as stored until cleared. 
By running the Actuator Circuit Test / Door Calibration Function, the A/C Heater Control can identify up to 
three door driver circuits shorted simultaneously. A DTC 72 will set ff more than three door driver circuits 
are shorted in the same direction (e.g. four door driver circuits all shorted to ground) of if two or more door 
driver circuits are shorted with at least one door driver circuit shorted to ignition and one door driver circuit 
shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test faults in the 
following order: If present, diagnose and repair DTC 72 first, then DTC 62, then DTG 61, then DTCs 64, 68, 
or 71, and finally DTCs 63, 67, or 69. In addition, always test the door driver circuits after each repair by 
clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, and then checking for 
DTCs. 
« When Monitored: 
When running the Actuator Circuit Test / Door Calibration Function. 
« Set Condition: 
if the A/C Heater Control detects a short to ground on the (C266) Mode Door Driver circuit. 


Possible Causes 


{C266} FRONT MODE DOOR DRIVER CIRCUIT SHORTED TO GROUND 
| (C266) FRONT MODE DOOR DRIVER CIRCUIT SHORTED TO (C66) FRONT MODE DOOR COMMON DRIVER 


| CIRCUIT 
| FRONT MODE DOOR ACTUATOR 
| AC HEATER CONTROL 


Diagnostic Test 


1 . CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO GROUND 
Turn the ignition off. 
Disconnect the A/C Heater Control C2 harness connector. 
Measure the resistance of the (C266) Mode Door Driver circuit between 
ground and the A/C Heater Control Ce harness connector, 

is the resistance below 10k ohms? 


Yes >> Repair the (C266) Mode Door Driver circuit for a short to 
ground. 
C 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 2 
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2. CHECK THE MODE DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C266} Mode Door Driver circuit 


and the (C66) Mode Door Common Driver circuit in the A/C Heater |. — 
Control Ce harness connector. C) 


is the resistance below 30.0 ohms? [os 


Yes >> Go To 3 
No >> Go To 4 


CONTROL-A/C- 
HEATER €2 | 
(MTC) | 


aitdiad? 
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o: CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C66) MODE DOOR COMMON 
DRIVER CIRCUIT 


Disconnect the Mode Door Actuator harness connector. 
Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C66) Mode Door Common Driver Circuit in the A/C Heater 
Control C2 harness connector, 


is the resistance below 10k ohms? 


Yes >> Repair the (C266) Mode Door Driver circuit for a short to 
the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >» Replace the Mode Door Actuator in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST -— VER 1. (Refer to 8 
» ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


CONTROL C= 
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Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 

» Turn the blower control on. 

e« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approxirnately 
5 seconds} and then release the AXC mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down unti both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition en. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 

* Turn the blower control off. 

« Press and hold the EBL made switch down and then turn the blower control on. Continue fo hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


« Turn the blower control on. 
» Press the A/C mode switch down, turn the blower control to off, wait until both LEDs ituminate (approximately 
5 seconds) and then release the A/C mode switch. 


NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not Hluminated and 
stored DTCs when the EBL status indicator is iuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 637? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/VELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short that sef the orginal fault. Repair as necessary. Then, if present, diagnose and repair all 
other DTCs. Refer to the Table of Contents in this Section for a compiete list of HVAC related symp- 
toms. 

Perform BODY VERIFICATION TEST ~ VER f. (Refer to 8 - ELECTRICAVELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer te Section 8W. 
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Theory of Operation 


NOTE: This DTC will display as active if the ignition is not cycled after running the Actuator Circuit Test / 
Door Calibration Function. Otherwise, it will display as stored until cleared. 
By running the Actuator Circuit Test / Door Calibration Function, the A/C Heater Control can identify up to 
three door driver circuits shorted simultaneously. A DTC 72 will set if more than three door driver circults 
are shorted in the same direction (e.g. four door driver circuits all shorted to ground) or if two or more doar 
driver circuits are shorted with at least one door driver circult shorted to ignition and one door driver circuit 
shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test faults in the 
following order: If present, diagnose and repair DTC 72 first, then DTC 62, then DTC 61, then DTCs 64, 68, 
or 71, and finally DTCs 63, 67, or 69. In addition, always test the door driver circuits after each repair by 
clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, and then checking for 
DTCs. 
e When Monitored: 
When running the Actuator Circuit Test / Door Calibration Function. 
e Set Condition: 
if the A/C Heater Control detects a short to voltage on the (C266) Made Door Driver circuit. 


Possible Causes 


(C266) MODE DOOR DRIVER CIRCUIT SHORTED TO VOLTAGE oe a ame 
AJC HEATER CONTROL 


Diagnostic Test 


Turn the ignition off. 

Disconnect the A/C Heater Control C2 harness connector. 
Turn the ignition on. 

Measure the voltage of the (C266) Mode Door Driver circuit. 


is the voltage above 0.2 volts? 


Yes >> Repair the (C266) Mode Door Driver circuit for a short to 
voltage. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 

- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 

ING). | 

No >> Go To2 CORTROL-AIC- | 

HEATER 62 

(uTe) 


sitetate | 


24-110 HVAC - ELECTRICAL DIAGNOSTICS —-—————______$______________. LX 


2. VERIFY THAT THE FAULT 18 STILL PRESENT 


Turn the ignition off. 

Reconnect the A/C Heater Contro! C2 harness connector. 
Turn the ignition on. 

Actuate the Clear DTC function by performing the following: 


e Turn the blower control on. 

e Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
§ seconds) and then release the A/C mode switch. 

e When the A/C status indicator begins displaying DTCs, set the Mode switch fo the floor position, simutta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Tum the blower control off. 
® Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running. the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, ine A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 
Actuate the Display DTC function by performing the following: 
e Turn the blower control on. 
* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is iluminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 647 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short that set the original fault. Repair as necessary. Then, if present, diagnose and repair all 
other DTCs. Refer to the Table of Contents in this Section for a complete list of HVAC related symp- 
toms. 

Perform BODY VERIFICATION TEST — VER 14. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


Lm HVAC - ELECTRICAL DIAGNOSTICS 24-171 
67~BLEND DOOR DRIVER CIRCUIT SHORTED TO GROUND (MTC) 


ACTUATOR, ACTUATOR. 
MODE OR BLEND 


DoGR } DOOR. 
wl fosraend FEET 
‘ ) iY 
OBA ae 
Aan ae Bh 2h 
| c26s one 7 , 
bs Bs OBANT WTS 


ORDB DRIOR 


055 O2b8 
2) a 
OGWT WT) 
| | 
| 
6A LD BACE i 


LEFT LEEY “| CONTR OL-AIC. 


BLEND BLEND ea 
NHON DOOR BOOR 
i DRIVER COMMON © DRIVER | 
DRIVER 
ECHICULATION RECIRCULATION 
BOOR DOoR 
| Eee mere: ENE ase a Eat tones comMoNDRVER 
TY Ce ar oe 
if 
l 
! 
i 
| 


ACTUATOR 
RECIRCULATION 
DOOR 


ACTUATOR: aan careae | 
BLEND DOOR. eee ACTUATOR. CONTROL-AIC- | 
LEET HORE RECIRCULATION HEATER G2 
DOOR 


pOOR eaTC) 


24-112 HVAC - ELECTRICAL DIAGNOSTICS mnie inininonr 


Theory of Operation 


NOTE: This DTC will display as active if the ignition is not cycled after running the Actuator Circuit Test / 
Door Calibration Function. Otherwise, it will display as stored until cleared. 
By running the Actuator Circuit Test / Door Calibration Function, the A/C Heater Control can identify up to 
three door driver circulis shorted simulianeously. A DTC 72 will set if more than three door driver circuits 
are shorted in the same direction (e.g. four door driver circuits all shorted to ground) or if two or more door 
driver circuits are shorted with at least one door driver circuit shoried to ignition and one door driver circult 
shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test faults in the 
foliowing order: Wf present, diagnose and repair DTC 72 first, then DTC 62, then DTC 61, then DTCs 64, G6, 
or 71, and finally DTCs 63, 67, or 69. In addition, always test the door driver circuits after each repair by 
clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, and then checking for 
DTCs. 
« When Monitored: 
When running the Actuator Circult Test / Door Calibration Function. 
e Set Condition: 
if the A/C Heater Control detects a short to ground on the (C255) Left Blend Door Driver circuit. 


Possible Causes 


(C255) LEFT BLEND DOOR DRIVER CIRCUIT SHORTED TO GROUND 


(C255) LEFT BLEND DOOR DRIVER CIRCUIT SHORTED TO (C55) LEFT BLEND DOOR COMMON DRIVER 
CIRCUIT 


LEFT BLEND DOOR ACTUATOR 
AIC HEATER CONTROL. 


Diagnostic Test 


1. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the A/C Heater Control C2 harness connector. 


Measure the resistance of the (C255) Left Blend Door Driver circuit 
between ground and the A/C Heater Conirol Ce harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C255} Left Blend Door Driver circuit for a short 
to ground. 
Perform BODY VERIFICATION TEST ~ VER 4. (Refer to 8 
- ELECTRICAL/ELECTRONIG CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING}. 
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2. CHECK THE LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C255) Left Blend Door Driver ctr- 


cult and the (C55) Left Blend Door Common Driver circuit in the A/C 
Heater Control C2 harness connector. ( ) 
| 


is the resistance below 30.0 ohms? 
Yes >> Go To 3 
| t 
| CONTROL-A/C- 
\ HEATER G2 
imT¢} 
Hl genetagt 


No >> Go To 4 
3. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C55) LEFT BLEND 
DOOR COMMON DRIVER CIRCUIT 


Disconnect the Left Blend Door Actuator harness connector. 

Measure the resistance between the (C255) Left Blend Door Driver cir- 
cuit and the (C55) Left Blend Door Common Driver Circuit in the A/C 
Healer Control C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C255) Left Blend Door Driver circuit for a short 
to the (C55) Left Blend Door Cornmon Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Left Blend Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING}. 
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4. VERIFY THAT THE FAULT IS STILL PRESENT 


Fieconnect the A/C Heater Control C2 harness connector 
Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


e Turn the blower control on. 

e Prass the ASC mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch Gown until both LEDs start flashing (approxi 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear fram mernory in approximately 
two seconds. 

Turn the ignition of, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circult Test / Door Calibration Function by performing the following: 


Turn the blower control off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function falls, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 

« Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C made switch. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C staius indicator display DTC 67? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to @ - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short that set the original fault. Repair as necessary. Then, if present, diagnose and repair ail 
other DTCs. Refer to the Table of Contents in this Section for a complete list of HVAC related symp- 
toms. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING), 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


NOTE: This DTC will display as active if the ignition is not cycled after running the Actuator Circuit Test / 
Door Calibration Function. Otherwise, it will display as stored until cleared. 
By running the Actuator Circuit Test / Door Calibration Function, the A/C Heater Contral can identify up to 
three door driver circults shorted simultaneously. A DTC 72 will set if more than three door driver circuits 
are shorted in the same direction (e.g. four door driver circuits all shorted to ground) or if two or more door 
driver circuits are shorted with at least one door driver circult shorted to ignition and one door driver circuit 
shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test faults in the 
following order: If present, diagnose and repair DTC 72 first, then DTC 62, then DTC 61, then DTCs 64, 68, 
or 71, and finally DTCs 63, 67, or 69. In addition, always test the door driver circuits after each repair by 
clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, and then checking for 
DTCs. 
« When Monitored: 
When running the Actuator Circuit Test / Door Calibration Function. 
« Set Condition: 
if the A‘C Heater Control detects a short to voltage on the (C255) Left Blend Door Driver circuit. 


Possible Causes 
(C255) LEFT BLEND DOOR DRIVER CIRCUIT SHORTED TO VOLTAGE 


A/C HEATER CONTROL 


Diagnostic Test 


| . CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 


Turn the ignition off. 

Disconnect the A/G Heater Control C2 harness connector. 

Turn the ignition on. 

Measure the voltage of the (C255) Left Blend Door Driver circuit. 


is the voltage above 0.2 volts? 


Yes >> Repair the (C255) Left Blend Door Driver circuit for a short 
to voltage. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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2. VERIFY THAT THE FAULT IS STILL PRESENT 


Turn the ignition off. 

Reconnect the A/C Heater Control C2 harness connector. 
Turn the ignition on. 

Actuate the Clear DTC function by performing the following: 


e Turn the blower contro! on. 

« Press the A/C mode switch down, turn the blower control fo off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

e When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower control off, 
® Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. if the test / function passes, 
the EBL status incicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 
Actuate the Display DTC function by performing the following: 
#® Turn the blower control on. 
* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not iflurninated and 
stored DTCs when the EBL status indicator is ituminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 68? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short that set the original fault. Repair as necessary. Then, if present, diagnose and repair all 
other DTCs. Refer to the Tabie of Contents in this Section for a complete list of HVAC related symp- 
toms. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section BW. 
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Theory of Operation 


NOTE: This DTC will display as active if the ignition is not cycled after running the Actuator Circuit Test / 
Boor Calibration Function. Otherwise, it will display as stored until cleared. 
By running the Actuator Circuit Test / Door Calibration Function, the A/C Heater Control can identify up to 
three door driver circuits shorted simultaneously. A DTC 72 will set if more than three door driver circults 
are shorted in the same direction (e.g. four door driver circuits all shorted to ground) or if two or more door 
driver circuits are shorted with at least one door driver circuit shorted to ignition and one door driver circuit 
shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test faults in the 
following order: ff present, diagnose and repair DTC 72 first, then DTC 62, then DTC 61, then DTCs 64, 68, 
or 71, and finally DTCs 63, 67, or 69. In addition, always test the door driver circuits after each repair by 
clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, and then checking for 
DTCs. 
e When Monitored: 
When running the Actuator Circuit Test / Door Calibration Function. 
« Set Condition: 
If the A/C Heater Control detects a short to ground on the (C268) Recirculation Door Driver circuit. 


Possible Causes 


(C268) RECIRCULATION DOOR DRIVER CIRCUIT SHORTED TO GROUND 


(C268) RECIRCULATION DOOR DRIVER CIRCUIT SHORTED TO (C68) RECIRCULATION DOOR COMMON 
DRIVER CIRCUIT 


RECIRCULATION DOOR ACTUATOR 
A/G HEATER CONTROL 


Diagnostic Test 


1 . CHECK THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off, . = 


Disconnect the A/C Heater Control C2 harness connector. Lat 
Measure the resistance of the (C268) Recirculation Door Driver circuit 6) ee 
between ground and the A/C Heater Control C2 harness connector. “f{ 

is the resistance below 10k ohms? i 


Yes >> Repair the (C268) Recirculation Door Driver circuit for a 
short to ground. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 ‘ 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ bets aemcnihs 
ING). CONT GLA 


HEATER C2 
ATC) 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- /= 
ra 
No >> Go To 2 
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2. CHECK THE RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C268) Recirculation Door Driver 
circuit and the (C68) Recirculation Door Common Driver circuit in the 


A/C Heater Control C2 harness connector. IC | 
is the resistance below 30.0 ohms? 

Yes >> Go To 3 

No >> Go To 4 


= 
CONTROL-AIC- 


H 78 HEATER C2 
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3. CHECK THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C68) 
RECIRCULATION DOGR COMMON DRIVER CIRCUIT 


Disconnect the Recirculation Door Actuator harness connector. ; a 
Measure the resistance between the (C268) Recirculation Door Driver OC) i (ae 


circuit and the (C68) Recirculation Door Common Driver Circuit in the 
A/G Heater Controt C2 harness connector. 


is the resistance below 10k ohms? 
GRAY 
Yes >> Repair the (C268) Recirculation Door Driver circuit for a 


short to the (C68) Recirculation Door Common Driver cir- 


cuit. 
4 KR ome om Sa co mt 
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No >> Replace the Recirculation Door Actuator in accordance with aids 


the Service Information. Haaeis 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8@ —W-~— —! 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 

ING}. 
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4. VERIFY THAT THE FAULT IS STILL PRESENT 


Fieconnect the A/C Heater Control C2 harness connector. 
Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


e Turn the blower contro! on. 

® Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
& seconds) and then release the A/C mode switch. 

» When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simufta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from merory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


* Turn the blower control off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status Indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL. status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


* Turn the blower control on. 
e Press the A/C mode switch down, turn the blower control to olf, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 697 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mitient short that set the original fault. Repair as necessary. Then, if present, diagnose and repair ail 
other DTOs. Refer to the Table of Contents in this Section for a complete list of HVAC related symp- 
toms. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


NOTE: This DTC will display as active if the ignition is not cycled after running the Actuator Circuit Test / 
Door Calibration Function. Otherwise, it will display as stored until cleared. 
By running the Actuator Circuit Test / Door Calibration Function, the A/C Heater Control can identify up to 
three door driver circuits shorted simuitaneously. A DTC 72 will set if more than three door driver circuits 
aré shorted in the same direction (e.g. four door driver circuits all shorted to ground) or if two or more door 
driver circuits are shorted with at feast one door driver circuit shorted to ignition and one door driver circuit 
shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test faults in the 
following order: if present, diagnose and repair DTC 72 first, then DTC 62, then DTC 61, then DTCs 64, 68, 
or 71, and finally DTCs 63, 67, or 69. In addition, always test the doer driver circuits after each repair by 
clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, and then checking for 
DTCs. 
e When Monitored: 
When running the Actuator Circuit Test / Door Calibration Function. 
« Set Condition: 
lf the A/C Heater Control detects a short to voltage on the (C268) Recirculation Door Driver circuit. 


Possible Causes 


(C268) RECIRCULATION DOOR DRIVER CIRCUIT SHORTED TO VOLTAGE 
AIG HEATER CONTROL 


Diagnostic Test 


1 . CHECK THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off, : 
Disconnect the A/G Heater Control C2 harness connector. Pome 
ae a(el( 
Turn the ignition on. v aoe 
Measure the voltage of the (C268) Recirculation Door Driver circuit. at C3) 
Is the voltage above 0.2 volts? aes 


| 

GRAY i 

Yes >> Repair the (C268) Recirculation Door Driver circuit for a 
short to voltage. 
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a VERIFY THAT THE FAULT IS STILL PRESENT 


Turn the ignition off. 

Reconnect the A/C Heater Control C2 harness connector. 
Turn the ignition on. 

Actuate the Clear DTC function by performing the following: 


« Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. _ 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower control off. 

* Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. H the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 


» Turn the blower contro! on. 
« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not iluminated and 
stored DTCs when the EBL status indicator is Hluminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 71? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 7 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAV/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
rmittent short that set the original fault. Repair as necessary. Then, if present, diagnose and repair all 
other DTCs, Refer to the Table of Contents in this Section for a cornpiete list of HVAC related symp- 
tons. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section BW. 
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Theory of Operation 


NOTE: This DTC will display as active if the ignition is not cycled after running the Actuator Circuit Test / 
Door Calibration Function. Otherwise, it will display as stored until cleared. 
By running the Actuator Circuit Test / Door Calibration Function, the A/C Heater Control can identify up to 
three door driver circuits shorted simultaneously. A DTC 72 will set if more than three door driver circuits 
are shorted in the same direction (e.g. four door driver circuits all shorted to ground) or if two or more door 
driver circuits are shorted with at least one door driver circull shoried to ignition and one door driver circuit 
shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test faulis in the 
following order: Hf present, diagnose and repair DTC 72 first, then DTC 62, then DTC 61, then DTCs 64, 68, 
or 71, and finally DTCs 63, 67, or 69. In addition, always test the door driver circuits after each repair by 
clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, and then checking for 
DTCs. 
« When Monitored: 
When running the Actuatar Circuit Test / Door Calibration Function. 
« Set Condition: 
if the A/C Heater Control detects more than three door driver circuits shorted in the same direction (e.g. four 
door driver circuits all shorted to ground) or if two or more door driver circuits are shorted with at least one 
door driver circuit shorted to vollage and one door driver circuit shorted to ground. 


Possible Causes 


MORE THAN THREE DOOR DRIVER CIRCUITS SHORTED TO VOLTAGE 
MORE THAN THREE DOOR DRIVER CIRCUITS SHORTED TO GROUND 


TWO OR MORE DOOR DRIVER CIRCUITS SHORTED WITH AT LEAST ONE SHORTED TO IGNITION AND 
ONE SHORTED TO GROUND 


MODE DOOR ACTUATOR 

LEFT BLEND DOOR ACTUATOR 

| RECIRCULATION DOOR ACTUATOR 
AIG HEATER CONTROL 


Diagnostic Test 


1 . CHECK THE (C266) MODE DOOR DRIVER CIRCUIT, (C66) MODE DOOR COMMON DRIVER CIRCUIT, 
(C255) LEFT BLEND DOOR DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, 
(C268) RECIRCULATION DOOR DRIVER CIRCUIT, & (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT FOR A SHORT TO VOLTAGE 


Turn the ignition off. 


renee ee eee Recess a 
Disconnect the A/C Heater Control C2 harness connector. seggren| 
Turn the ignition on. a 


Measure the voltage of the (C266) Mode Door Driver circuit, (C66) | 
Mode Door Common Driver circuit, (6255) Lefi Blend Door Driver cir- | =" 


cuit, (C55) Left Blend Door Common Driver circuit, (C268) Recirculation 2 GRAY 
Door Driver circuit, and the (C68) Recirculation Door Common Driver jittes 


| 
circuit. | 
i 
Perform BODY VERIFICATION TEST ~ VER 1. (Referto8 | HEATER 2 2 


is the voltage above 0.2 volts on any of the circuits? 


Yes >> Repair all circuits with voltage above 0.2 volts for a short to 


voltage. E CONTROLAlc- 
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2. CHECK THE (C266) MODE DOOR DRIVER CIRCUIT, (C65) MODE DOOR COMMON DRIVER CIRCUIT, 
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(C255) LEFT BLEND DOOR DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, 
(C268) RECIRCULATION DOOR DRIVER CIRCUIT, & (C68) RECIRCULATION DOOR COMMON DRIVER 


CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off, 

Measure the resistance of the (C266) Mode Door Driver circuit, (C66) 
Mode Door Common Driver circuit, (C255) Left Blend Door Driver cir- 
cuit, (C55) Left Blend Door Gommon Driver circuit, (C268) Recirculation 
Door Driver circuit, and the (C68) Recirculation Door Common Driver 
circuit between ground and the A/C Heater Control C2 harness connec- 
ior. 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Hepair all circuits with a resistance below 10k ohms for a 
short to ground. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 
No >> GoTo 3 
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a ft a ¢ 
? Oo OG & & iy 
y= 
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7 CONTROL ARG 
HEATER Ca 


C3 CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND DOOR 


DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, (C268) RECIRCULATION DOOR 


DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT 


Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C255) Left Blend Door Driver circuit, (C55) Left Blend Door 
Common Driver circult, (C268) Recirculation Door Driver circuit, and the 
(C68) Recirculation Door Cormmon Driver circuit in the A/C Heater Con- 
trol C2 harness connector. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k chms for a 
short to the (C266) Mode Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 4 
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A. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C265) LEFT BLEND 
POOR DRIVER CIRCUIT, (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, (C268) RECIRCULATION 
DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT 


Measure the resistance between the (C66) Mode Boor Common Driver 
circuit and the (C255) Left Blend Door Driver circuit, (C55) Left Blend — 
Door Common Driver circuit, (C268) Recirculation Door Driver circuit, ( | 
and the (C68) Recirculation Door Common Driver circuit in the A/C | 

Heater Control C2 harness connector. 


is the resistance below 10k ohms on ary of the circuits? 


Yes  »> Repair all circuits with a resistance below 10k ohms for a i+] ——oray LA 
short to the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 5 


CONTROL-AIG- 
Me HEATER G2 
18 (ute) 


Sidgteds 


5; CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 


Measure the resistance between the (C255) Left Blend Door Driver cir- 


cult and the (C268) Recirculation Door Driver circuit and the (C68) fe) i (Tk 


Recirculation Door Common Driver circuit in the A/C Heater Control C2 
harness connector. 


| 
is the resistance below 10k ohms on any of the circuits? ey 


Yes >> Repair all circuits with a resistance below 10k ohms for a poe 


short to the (C255) Left Blend Door Driver circuit. é) 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 tA ee mae 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- ? La 6:8 78 O-}i2 
ING). Wz 


No >> Go To 6 


CONTROL AC. 
aI é HEATER C2 
parc) 


BISTSS2b 
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6. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 


Veasure the resistance between the (C55} Left Blend Door Common 
Driver circuit and the (C268) Recirculation Door Driver circuit and the eS 
(C68) Recirculation Door Common Driver circuit in the A/C Heater Con- 4=i[1 
trol C2 harness connector. 

ls the resistance below 10k ohms on any of the circuits? ALF 


Yes >> Repair all circuits with a resistance below 10k ohms for a é 
short to the (C55) Left Blend Door Common. Driver circuit. ie (* 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 i eae er 
- ELECTRICALV/VELECTRONIC CONTROL: MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- LE enema es 
ING). Z 

) CONTROLWIC- 


No »>> Go To 7 6 6 HEATER ¢2 
arc} 


aS 
fo} 


841513532 


7. CHECK THE MODE DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C66) Mode Door Common Driver 
Circuit anc the (C266) Mode Door Driver circuit in the A/C Heater Con- 
tral C2 harness connector. 


is the resistance below 30.0 ohms? 
Yes >> Go To 8 
No >> Go To 9 


CONTROL-a/c. 
WEATER 62 
(wre) 


ateaings ft 
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8. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C266) MODE DOOR 


DRIVER CIRCUIT 


Disconnect the Mode Door Actuator harness connector. 


Measure the resistance between the (C66) Mode Door Common Driver 
Circuit and the (C266) Mode Door Driver circuit in the A/C Heater Con- 


trol C2 harness connector. 
is the resistance below 16k ohms? 


Yes >> Repair the (C66) Mode Door Common Driver Circuit for a 
short to the (C266) Mode Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 


No >> Replace the Mode Door Actuator in accordance with the 


Service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 


Qn aonn i 
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9. CHECK THE LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C55) Left Blend Door Common 
Driver Circuit and the (C255) Left Blend Door Driver circuit in the A/C 


Heater Cantrol C2 harness connector. 
is the resistance below 30.0 ohms? 


Yes >> Go To 10 
No >> Go To 11 


GONTAGL-A/G- 
HEATER C2 


{RTC} 
siteiaet 
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1 0. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) 
LEFT GLEND DOOR DRIVER CIRCUIT 


Disconnect ihe Left Biend Door ‘Actuator harness connector. 

Measure the resistance between the (C55) Left Blend Door Common 
Driver Circuit and the (C255) Left Blend Door Driver circuit in the A/C 
Heater Control C2 harness connector. 


is the resistance below 10k chms? 


Yes >> Repair the (C55) Left Blend Door Common Driver Circuit 
for a short to the (C255) Lett Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). i 


No >> Replace the Left Blend Door Actuator in accordance with | SONTROL-A/e- 


the Service Information. HEATER G2 
Perform BODY VERIFICATION TEST — VER 1. (Referto 8 | ae | 
- ELECTRICALYELECTRONIC CONTROL MODULES/ | Pe erat eolecete Seats 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 

ING). 


Le i CHECK THE RECIRCULATION DOOR ACTUATOR CIRCUIT Ri RESISTANCE 


Measure the ‘resistance between the (C68) Recirculation Doar Common 
Driver Circuit and the (C268) Recirculation Door Driver circuit in the A/C 
Heater Control C2 harness connector. 


Is the resistance below 36.0 ohms? 


Yes >> Go To 12 
No >> Go To 13 


CONTROLANS» 
HEATER C2 


(ATC 
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1 2. CHECK THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CiRCUIT 


Disconnect the Recirculation Door Actuator harness connector. 


Measure the resistance between the (C68) Recirculation Door Common [ 
Driver Circuit and the (C268) Recirculation Door Driver circuit in the A/C ie) {2h} 
Heater Control C2 harness connector. (Rp) 
Is the resistance below 10k ohms? ed 
Yes >> Repair the (C68) Recirculation Door Common Driver Circuit oii 
for a short to the (C268) Recirculation Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 F Z oadmads 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- Yi See De 
ING). CONTROL AC. 
? 8 HEATER G2 


No >> Replace the Recirculation Door Actuator in accordance with 
the Service information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 8186836 
- ELECTRICAV/VELECTRONIC CONTROL MODULES/ 


(mrey 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


| 3. VERIFY THAT THE FAULT IS STILL PRESENT 


Reconnect the A/C Heater Control C2 harness connector. 
Turn the ignition on. 
Actuate the Clear DTC function by performing the following: 


« Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs will clear fram memory in approximately 
two seconds. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower control off. 

* Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the fest / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run ta completion before proceeding. 

Actuate the Display DTC function by performing the following: 

« Turn the blower contro! on. 


*e Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 


LX HVAC - ELECTRICAL DIAGNOSTICS 24 - 133 


NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not Hluminated and 
stored DTCs when the EBL status indicator is Hluminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status Indicator display DTC 72? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer tc 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short that set the original fault. Repair as necessary. Then, if present, diagnose and repair all 
other DTCs. Refer to the Table of Contenis in this Section for a complete list of HVAC related symp- 
toms. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24-134 HVAC - ELECTRICAL DIAGNOSTICS 
73-AC REQUEST OUTPUT SIGNAL TOO HIGH (MTC) 


Lx 


| m=" “elu sTER 
aVAS 
| 
[ SORTROL 
gy C2 
| i 
| Pat) 
§ 
LBAG 
Att 
— —~ “) CONTROLAIC 
[oy [HEATER 
| contro are) 
ee | 


[foocoseoa | 


| 

; CONTROGLA/C. 
Ren HEATER C4 
| CLUSTER C2 fate} 
i 


' 
aredetea 


For a complete wiring diagram Refer to Section 8W. 
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» When Monitored: 
With the ignition on. 
« Set Condition: 
H the A/C Heater Control detects voltage above 4.49 volts on the (C105) HVAC MUX Control circuit. 


Possible Causes 


(C105) HVAC MUX CONTROL CIRCUIT SHORTED TO VOLTAGE 


INSTRUMENT CLUSTER (CCN) 
AIG HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


| . CHECK (C105) HVAC MUX CONTROL CIRCUIT VOLTAGE AT A/C HEATER CONTROL Ci HARNESS 
CONNECTOR 


Turn the ignition off. 


Disconnect the A/C Heater Control C1 harness connector. LS 
Turn the ignition on. SSL 
— if 


Measure the voltage of the (C105) HVAC MUX Control circuit. 
is the voltage above 5.2 volts? | 4 
Yes >> Go To 2 


No >> Replace the A/C Heater Control in accordance with the Ser- 
vice information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAV/VELECTRONIC CONTROL MODULES/ 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- CONTROL. 
ING). | AIC-HEATER C1 
ATC} 


81461956 


2. CHECK (C105) HVAC MUX CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 


Tum the ignition off. 

Disconnect the instrument Cluster C2 harness connector. 
Turn the ignition on. 

Measure the voltage of the (C105) HVAC MUX Control circuit. 


is the valtage above 0.2 volts? 


Yes >> Repair the (C105) HVAC MUX Control circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer io 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the instrument Cluster (CCN) in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 | 81461956 | 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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74-AC REQUEST OUTPUT SIGNAL TOO LOW (MTC) 
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For a complete wiring diagram Refer to Section BW. 
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« When Monitored: 
With the ignition on. 
e Set Condition: 
iff the AAC Heater Control detects voltage below 1.51 volts on the (C105) HVAC MUX Control circuit. 


REST et A Ut 


Possible Causes 


(C105) HVAC MUX CONTROL CIRCUIT SHORTED TO GROUND 


(C105) HVAC MUX CONTROL CIRCUIT OPEN 
INSTRUMENT CLUSTER (CCN) 
AIC HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


1 . CHECK (C105) HVAC MUX CONTROL CIRCUIT VOLTAGE AT A/C HEATER CONTROL C1 HARNESS 
CONNECTOR 


Turn the ignition off. 


Disconnect the A/C Heater Control Ci harness connector. one <r | 
Turn the ignition on. ‘Si} 
Measure the voltage of the (C105) HVAC MUX Control circuit. Poh 

Is the voltage below 4.8 volts? 


Yes >>» Go To 2 


No >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- CONTROL. 


ING). AIC-HEATER G4 
G) gate) 


81467956 


iecie s 


2. CHECK (C105) HVAC MUX CONTROL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 


Disconnect the Instrument Cluster C2 harness connector. f | 
C 2 | “SEF 


Measure the resistance of the (C105) HVAC MUX Control circuit 
between ground and the A/C Heater Control Ci harness connector. 


is the resistance below 10K ohms? 


| 
Yes >> Repair the (C105) HVAC MUX Control circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST ~— VER 1. (Refer to 8 
ELECTRICAVELECTRONIC CONTROL MODULES/ 
| 


4 bo or aoa ad g 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 3 


CONTROL. 
AICHEATER C4 
(RTC) 


81461433 
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3. CHECK (C105) HVAC MUX CONTROL CIRCUIT FOR AN OPEN 


Measure the resistance of the (C105) HVAC MUX Control circuit 
between the A/C Heater Control C1 harness connector and the Instru- 


ment Cluster C2 harness connector. C) 
is the resistance below 5.0 chms? | i \ 2 fi 

Yes >> Replace the Instrument Cluster (CCN) in accordance with 4 | 
the Service information. --—~ BLACK | 
Perform BODY VERIFICATION TEST —- VER 1. {(Referio8 | wore 
- ELECTRICAL/ELECTRONIC CONTROL MODULES; | TOPE | | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- ; lis Wa tard | 
aa i 

No >> Repair the (C105) HVAC MUX Control circuit for an open, | io cies atten aed dig | 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 LeiGnewes 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | HEATER G4 
FRONT CONTACL MODULE - DIAGNOSIS AND TEST- | (MTG) Sane 
ING). 


Bisagiee 


75—AC REQUEST OUTPUT SIGNAL HIGH WHEN DRIVEN LOW (MTC) 


For a complete wiring diagram Refer to Section 8W. 
« When Monitored: 
With the ignition on. 
e Set Condition: 
if the A/C Heater Control detects voltage above 4.49 volts on the (C105) HVAC MUX Control circuit with the 
A/C switched on, 
NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures, 


Refer to 73-AC REQUEST OUTPUT SIGNAL TOO HIGH for the diagnostic test procedure. 


76-AC REQUEST OUTPUT SIGNAL LOW WHEN DRIVEN HIGH (MTC) 


For a complete wiring diagram Refer to Section BW. 
e When Monitored: 
With the ignition on. 
« Set Condition: 
if the A/C Heater Control detects valtage below 1.51 volts on the (C105) HVAC MUX Control circu when the 
A/C is switched off. 
NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Refer to 74-AC REGUEST OUTPUT SIGNAL TOO LOW for the diagnostic test procedure. 
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For a complete wiring diagram Refer te Section BW. 
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« When Monitored: 
With the ignition on and the EBL mode switch on. 


« Set Condition: 
if the A/C Heater Control senses excessive current on the (C115) Defogger Relay Control circuit. 


Possible Causes 


(C115) DEFOGGER RELAY CONTROL CIRCUIT SHORTED TO BATTERY 


EBL RELAY SHORTED 
AIG HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this pre 
is stored. Refer to HVAC System Test (MTC) for stored DTC test procedures. 


Diagnostic Test 


1 . CHECK FOR A SHORTED EBL RELAY 


Turn the ignition off. 
Install a known good relay in place of the EBL relay. Rea 
Turn the ignition on. 

Actuate the Clear DTC function by performing the following: 


e Turn the blower control on. 

e Press the A/C mode switch down, turn the blower control to off, 
wait until both LEDs illuminate (approximately 5 seconds) and then = | 
release the A/C mode switch. 

« When the A/G status indicator begins displaying DTCs, set the a6 
Mode switch to the floor position, simultaneously press the A/C 
rode switch and the EBL mode switch down until both LEDs start ara 
flashing (approximately 5 seconds) and then release the mode ae, 
switches. Stored DTCs will clear from memory in approximately REAR WINDOW 
two seconds, DEFOGGER 

Press the EBL mode switch on. 81465bee 
Actuate the Display DTC function by performing the following: 


« Turn the blower control on. 
* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs iluminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 77? 


Yes >> Go To2 


No »> Replace the original EBL Relay in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


eae 
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Turn the ignition off. 

Remove the replacement EBL relay. 

Disconnect the A/C Heater Control C1 harness connector. 

Turn the ignition on. 

Measure the voltage of the (C115) Defogger Relay Contro! circuit. 


Is the voltage above 0.2 volts? 


Yes >> Repair the (C115) Defogger Relay Control circuit for a short 
to battery. Reinstall the original EBL. relay. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | Samo: 


ING). ACHEATER G4 


| 
No => Replace the A/C Heater Control in accordance with the Ser- | ne 
vice information. Reinstall the original EBL relay. 81462508 | 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 — 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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For a complete wiring diagram Refer to Section SW. 
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* When Monitored: 
When executing the Cooldown Test. 

« Set Condition: 
if the A/C Heater Control sensed that the blower was not operating at high speed when executing the 
Cooldown Test. 


Possible Causes 


BLOWER CONTROL NOT SET TO HIGH SPEED WHEN EXECUTING THE COOLDOWN TEST 


BLOWER MOTOR / RELATED CIRCUITS 
(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO (2908) GROUND CIRCUIT 


(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO (2909) GROUND CIRCUIT 
(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO GROUND 

(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT OPEN 

AIC HEATER CONTROL 


NOTE: This DTC will display as active if the ignition is not cycled after running the Cooldown Test. Other- 
wise, it will display as stored until cleared. 


Diagnostic Test 


Was the blower contro! set to high speed before executing the Cooldown Test? 


Yes >> Go To 2 


No >> Start the engine, set the blower control to high speed, and then run the Cooldown Test again. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2. CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO THE (2908) 
GROUND CIRCUIT 


Turn the ignition off. 
Disconnect the A/C Heater Control C3 harness connector. 
Measure the resistance between the (C850) Blower Switch Position Sig- 


nal circuit and the (2908) Ground circuit in the A/C Heater Control C3 
hamess connector. 


is the resistance below 10K ohms? 


Yes >> Repair the (C850) Blower Switch Position Signal circuit for a 
short to the (7908) Ground circuit. Run the Cooldown Test 
again after the repair is complete. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 


CONTRO ARG 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- HEATER CS 
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ING). | 
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oe CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO THE (2909) 


GROUND CIRCUIT 


CHsconnect the A/C Heater Conirol C1 harness connector. 


Measure the resistance between the (C850) Blower Switch Position Sig- 
nal circuit and the (2809) Ground circuit in the A/C Heater Control C1 
harness connector. 


is the resistance below 10K ohms? 


Yes >> Repair the (C850) Blower Switch Position Signal circuit for a 
short to the (2909) Ground circuit. Run the Cooldown Test 
again after the repair is complete. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
" ING). 
No >> Go To 4 


| 


{ 


CONTROL-AIC- 
HEATER C4 
(HFC) 
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4. CHECK THE (C850) BLOWER § SWITCH POSITION SIGNAL CIRCUIT VOLTAGE 


Reconnect the A/C Heater Control Ct harness connector. 
Turn the ignition on. 
Measure the voltage of the (C850) Blower Switch Position Signal circuit. 


Is the voltage above 4.8 volts? 


>> Check the blower motor and related circuits for the cause of 
blower operation problems and repair as necessary. Run 
the Cooldown Test again after the repair is complete. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


>> Go To 5 
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No 
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5; CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance of the (C850) Blower Switch Position Signal cir- 
cult between ground and the A/C Heater Control C3 harness connector. 


Is the resistance below 10K ohms? 


Yes >> Repair the (C850) Blower Switch Position Signal circuit for a 
short to ground. Run the Cooldown Test again after the 
repair is complete. 
Perform BODY VERIFICATION TEST -— VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Go To 6 
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6. CHECK (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR AN OPEN 


Measure the resistance of the (C850) Blower Switch Position Signal cir- 
cuit between the A/C Heater Control C1 harness connector and the A/C 
Heater Control C3 harness connector. 


is the resistance below 5.0 chms? 


Yes >> 


No > 


Replace the A/C Heater Control in accordance with the Ser- 
vice Information. Run the Cooldown Test again after the 
repair is complete. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/YELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING} 


Repair the (C850) Blower Switch Position Signal circuit for 
an open. Run the Cooldown Test again after the repair is 
complete. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
When executing the Cooldown Test. 

« Set Condition: 
if the A/C Heater Control senses that the evaporator temperature is below 18.9°C (65°F) when executing the 
Cooldown Test. 


Possible Causes 


FAULTS PRESENT IN THE HVAC SYSTEM 
EVAPORATOR TEMPERATURE BELOW 18.3°G (65°F) AT START OF COOLDOWN TEST 


HIGH RESISTANCE ON (C121) SENSOR GROUND CIRCUIT 

HIGH RESISTANCE ON (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT 
EVAPORATOR TEMPERATURE SENSOR 

AIC HEATER CONTROL 


NOTE: This DTC will display as active if the ignition is not cycled after running the Cooldown Test. Other- 
wise, Ht will display as stored until cleared. 


Diagnostic Test 


| . CHECK FOR ACTIVE DTC 31, 32, 83, OR 64 IN THE AAC HEATER CONTROL 


Turn the ignition on. 
Actuate the Display DTC function by performing the following: 
« Turn the blower control on. 
# Press the A/C rode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not illuminated and 
stored DTCs when the EBL status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 31, 32, 83, or 84? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this section for a complete list of 
HVAC related symptoms. Run the Cooldown Test again after the repair is complete. 


No >> Go To 2 


2. ERASE DTCs IN THE A/C HEATER CONTROL 


Actuate the Clear DTC function by performing the following: 

# Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, walt until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins displaying DTCs, set the Mode switch to the floor position, simulta- 
neously press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approxi- 
mately 5 seconds) and then release the mode switches. Stored DTCs wil clear from memory in approximately 
two seconds. 

Turn the ignition off. 


>> Go To 3 
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Be VERIFY iF DTC 82 SET DUE TO EVAPORATOR TEMPERATURE BEING BELOW 18.3°C (65°F) 


CAUTION: The work area ambient temperature and the evaporator temperature must be above 18.3°C (65°F) 
in order to test A/C system performance. 

Start the engine. 

Set the Mode switch to the panel position. 

Press the A/C moda switch off (status indicator not iluminated/compressor not running). 

Turn the blower control to high speed. Allow the blower to run for 5 minutes before proceeding. 

Turn the blower control off, 

Actuate the Cooldown Test by performing the following: 

e Press and hold the A/C mode switch down and then turn the blower motor contral to high speed. Continue to 
hold the A/C mode switch down until the A/C status indicator begins flashing, Then, release the mode switch. 
While the test is running, the A/C status indicator will flash once per second. If the test passes, the A/C status 
indicator will stop flashing. If the test fails, the A/C and EBL status indicators will flash alternately. Allow the test 
fo run to completion before proceeding. 


>> Go To 4 


4. CHECK FOR DTCS IN THE A/C HEATER CONTROL 
Actuate the Display DTC function by performing the following: 


« Turn the blower control on. 
* Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not filuminated and 
stored DTCs when the EBL. status indicator is illuminated. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display DTC 827 


Yes, & No Other DTCs Present 
Go To 5 

Yes, & Other DTCs Present 
Diagnose and repair the other DTC(s). Refer to the Table of Contents in this section for a complete list 
of HVAC related symptoms. Run the Cooldown Test again after the repair is complete. 

No, But Other DTCs Present 
Diagnose and repair the DTC(s). Refer to the Table of Contents in this section for a cornplete list of 
HVAC related symptoms. Run the Cooldown Test again after the repair is complete. 


No, & No Other DTCs Present 
Perform additional testing as necessary. 
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NOTE: Ensure that the voltmeter leads are connected for positive 
polarity and that they meet the terminals in the connector. Also 
ensure that there is a qood terminal to wire connection. 

Turn the ignition off, 

Back probe the (C121) Sensor Ground circull between the Evaporator 
Temperature Sensor harness connector and the A/C Heater Control C2 
harness connector. 


Turn the ignition on, 2 SENSOR. 
EVBPORAT OR 
is the voltage below 0.10 volts? TEMPERATURE 


Yes >> Go to 6 

No >> Flepair the (C121) Sensor Ground circuit for high resistance. 
Run the Cooldown Test again after the repair is complete. t 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 


- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | CONTROLAIC 
ING). HEATER C2 10 
gate) 


a 
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6. CHECK THE (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR HIGH RESISTANCE 


NOTE: Ensure that the volimeter leads are connected for positive 
polarity and that they meet the terminals in the connector. Also 
ensure that there is a good terminal to wire connection. 

Turn the ignition off. 

Back probe the (C21) Evaporator Temperature Sensor Signal circuit 
between the Evaporator Temperature Sensor harness connector and 
the A/C Heater Control C2 harness connector. 

Turn the ignition on. 


SENSOR. 
EVAPORATOR 


is the voliage below 0.10 volis? TEMPERATURE 


Yes >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. Run the Cooldown Test again after the 
repair is compiete. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to & 

- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 

ING). $ 

No >> Repair the (G21) Evaporator Temperature Sensor Signal cir- 
cult for high resistance. Run the Cooldown Test again after 
the repair is complete. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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24-150 HVAC - ELECTRICAL DIAGNOSTICS ————_—__—_—______. LY 
§3-SENSOR FAILED OPEN DURING COOLDOWN TEST (MTC) 


For a complete wiring diagram Refer te Section 8W. 


« When Monitored: 
When executing the Cooidown Test. 


« Set Condition: 
if the Evaporator Temperature Sensor input is out of range toward the high vollage threshold when executing 


the Cooldown Test. 
NOTE: This DTC will display as active if the ignition is not cycled after running the Cooldown Test. Other- 
wise, it will display as stored until cleared. 


Refer to 31-EVAPORATOR SENSOR OPEN fer the diagnostic test procedure. 
84—SENSOR FAILED SHORTED DURING COOLDOWN TEST (MTC) 


For a complete wiring diagram Refer to Section SW. 
« When Monitored: 
When executing the Cooldown Test. 
« Set Condition: 
if the Evaporator Temperature Sensor input is out of range toward the low voltage threshold when executing 
the Cooldown Test. 
NOTE: This DTC will display as active if the ignition is not cycled after running the Cooldown Test. Other- 
wise, it wil! display as stored until cleared. 


Refer to 32~-EVAPORATOR SENSOR SHORTED for the diagnostic test procedure. 
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« When Monitored: 
When executing the Cooldown Test. 

e Set Condition: 
if the A/C Heater Control sensed fhat the blower was not operating at high speed while the Cooldown Test was 
running, 


{BLOWER CONTROL DID NOT REMAIN ON THE HIGH SPEED SETTING DURING THE ENTIRE COOLDOWN 
TEST 


| BLOWER MOTOR / RELATED CIRCUITS 

(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO (2908) GROUND CIRCUIT 

| (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO (2909) GROUND CIRCUIT 

1(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO GROUND 

| (C850) BLOWER SWITCH POSITION SIGNAL CIRGUIT OPEN 

[A/C HEATER CONTROL 

NOTE: This DTC will display as active if the ignition is not cycled after running the Cooldown Test. Other- 
wise, it will display as stored until cleared, 


Diagnostic Test 


Was the blower control set to high speed for the entire Cooldown Test? 
Yes >> Go To 2 


No >> Start the engine, set the blower contro! to high speed, and then run the Cooldawn Test again. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2. CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCLIT FOR A SHORT TO THE (2908) 
GROUND CIRCUIT 

Turn the ignitlan off, 

Disconnect the A/C Heater Control C3 harness connector. 


Measure the resistance between the (C850) Blower Switch Position Sig- 
nal circuit and the (2908) Ground circuit in the A/C Heater Control C3 
harness connector. 


is the resistance below 10K ohms? 


Yes >> Repair the (C850) Blower Switch Position Signal circuit for a 
short to the (2908) Ground circuit. Run the Cooldown Test | 
again after the repair is complete. Ef aOR 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 Waco este 
- ELECTRICALV/ELECTRONIC CONTROL MODULES; | ae 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | roa 

ING). IC} 
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3: CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO THE (2909) 
GROUND CIRCUIT 


Disconnect the A/C Heater Control C1 harness connector. 
Measure the resistance between the (C350) Blower Switch Position Sig- ie) = ." 
— ‘al 


nal circult and the (2909) Ground circult in the AAC Heater Control C1 
harness connecter. 


Is the resistance below 10K ohms? 
Yes >> Repair the (C850) Blower Switch Position Signal circuit for a ies: 
(fe 


OF 


short to the (2909) Ground circuit. Aun the Cooldown Test 
again after the repair is complete. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 : 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
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4. CHECK THE (6850) BLOWER SWITCH POSITION SIGNAL CIRCUIT VOLTAGE 


Reconnect the A/C Heater Control Ci harness connector. 
Turn the ignition on. 
Measure the voltage of the (C850) Blower Switch Position Signal circuit. 


is the voltage above 4.8 volts? 


Yes  »> Check the blower motor and related circuits for the cause of 
blower operation problems and repair as necessary. Run 
the Cooidown Test again after the repair is complete. | 
Perform BODY VERIFICATION TEST -— VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). | 


\ HEATER O23 


No >> Go To 5 fans 
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3. CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Measure the resistance of the (C850) Blower Switch Position Signal cir- a 
cuit between ground and the A/G Heater Control C3 harness connector. 


ig the resistance below 10K ohms? 


Yes >> Repair the (C850) Blower Switch Position Signal circuit for a 
short to ground. Run the Cooldown Tesi again after the 
repair is complete. 

Perform BODY VERIFICATION TEST — VER 1. (Refer fo 8 
ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 6 
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24-154 HVAC - ELECTRICAL DIAGNOSTICS 


6. CHECK (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR AN OPEN 


Measure the resistance of the (C850) Blower Switch Position Signal cir- 
cuit between the A/C Heater Control C1 harness connector and the A/C 
Heater Control C3 harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Peplace the A/C Heater Contral in accordance with the Ser- 

vice Information. Run the Cooldown Test again after the 
repair is complete. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING} 


No >> Repair the (C850) Blower Switch Position Signal circuit for 
an open. Run the Cooldown Test again after the repair is 
complete. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 

ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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For a complete wiring diagram Refer to Section BW. 
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e When Monitored: 
When actuator movement is requested. 
« Set Condition: 
if the (C252) Right Blend Door Driver circuit or the (C52) Right Blend Door Common Driver circuit is open. 


Possible Causes 


| (C252) RIGHT BLEND DOOR DRIVER CIRCUIT OPEN 

| (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT OPEN 
|RIGHT BLEND DOOR ACTUATOR 

| AIC HEATER CONTROL 


Diagnostic Test 


1 . CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 
Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 
Boes the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 
Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of all 
HVAC related symptoms. 
No >> Go To 2 


2. CHECK THE RIGHT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 


Turn the ignition: off. 

Disconnect the A/C Heater Control C2 harness connector. 

Measure the resistance between the (C252) Right Blend Door Driver 
circult and the (C52) Right Blend Door Common Driver circuit in the 
A/G Heater Control Ce harness connector. 


is the resistance above 70.0 ohms? 


Yes >> Go To 3 


No >> Repiace the A/C Heater Control in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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Measure the resistance of the (C252) Right Blend Door Driver circuit 
between the Right Blend Door Actuator harness connector and the A/C 
Heater Control C2 harness connector. 


ig the resistance below 5.0 ohms? 
Yes >> Goa Ta 4 
No >> Repair the (C252) Right Blend Door Driver circuit for an 
open. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer fo 8 
ELECTRICAVELECTRONIC CONTHOL MODULES/ 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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4. CHECK THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT FOR AN OPEN 


Measure the resistance of the (C52) Right Blend Door Common Driver 
circuit between the Right Blend Door Actuator harness connector and 
the A/C Heater Control C2 harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Replace the Right Blend Door Actuator in accordance with 
the Service Information. | 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 | 


- ELECTRICAL/ELECTRONIC CONTROL MODBULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 
No >> Repair the (C52) Right Blend Docr Common Driver circuit : i 
for an open. pentea esis: 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 (ATE) 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ Fi — HACK 
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24-158 HVAC - ELECTRICAL DIAGNOSTICS ———————__________________. 1x 
B10AD—RIGHT BLEND DOOR TRAVEL TOO SMALL (ATC) 


For a complete wiring diagram Refer to Section aw. 


Theory of Operation 


The A/G Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new A/C Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur- 
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the A/C Heater Control first moves the door to its soft stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value is less than the expected range for this actuator, this DTC will set. Note that the control clears aill 
stored calibration faults at the beginning of the calibration procedure. 
« When Monitored: 
During actuator calibration. 
» Set Condition: 
lf the total span of the Right Blend Door is less than the low range limit. 


Possible Causes 


DOOR DRIVER ELECTRICAL CIRCUIT(S) 


| RIGHT BLEND DOOR SEIZED, BINDING, OBSTRUCTED 
RIGHT BLEND DOOR ACTUATOR 
A‘C HEATER CONTROL 


Diagnostic Test 


Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE or XXKX CONTROL 
CIRCUIT OPEN DTCs? 


Yes >> Diagnose and repair the DTC(s). If present, diagnose and repair all Control Circuit/Performance DTCs 
before diagnosing Control Circuit Open DTCs. Refer fo the Table of Contents in this Section for a com- 
piete list of all HVAC related symptoms. 


No >> Go To 2 


Zi INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE RIGHT BLEND DOOR 
TO SEIZE OR BIND 

Tum the ignition off. 

inspect the actuator, linkage, and housing assembly for a condition causing the right blend door to seize or bind, 


Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 


Yes >> Repair as necessary in accordance with the Service information. 


Perform BODY VERIFICATION TEST — VER 1+. (Refer to 8 - ELECTRICAL/ELECTAONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 
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3. CHECK RIGHT BLEND DOOR TRAVEL 


Remove the Right E Blend Door Actuator from the A/C Heater Housi ing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over the 
entire span of travel (approximately 190 degrees). 


Does the door operate smoothly in both directions over the entire span of travel? 


Yee >> Replace the Right Blend Door Actuator in accordance with the Service Information. Then, Go To 4. 


No >> Repair as necessary in accordance with the Service tnformation. 


Perfarn BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


4. AUN THE ACTUATOR CALIBRATION TEST 


Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Does the scan tool display: B10AD-RIGHT BLEND DOOR TRAVEL RANGE TOO SMALL? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 

No >> Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MOBULE - DIAGNOSIS AND TESTING). 
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B1i0OAE~RIGHT BLEND DOOR TRAVEL TOO LARGE (ATC) 


For a complete wiring diagram Refer to Section &W. 


Theory of Operation 


The AYC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new A/C Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur- 
pose of actuator calibration is to determine the ictal span of door travel between physical stops. To calibrate the 
actuator, the A/C Heater Control first moves the door to its soft stop, and then counts the number of pulses it takes 
to move the door to iis other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value exceeds the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure. 
« When Monitored: 
During actuator calibration. 
e Set Condition: 
if the tofal span of the Right Blend Door exceeds the high range limit. 


_ Possible Causes — 


DOOR DRIVER ELECTRICAL CIRCUIT(S} 


RIGHT BLEND DOOR OR A/C HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, MISSING, 
BROKEN 


RIGHT BLEND DOOR ACTUATOR 
A/G HEATER CONTROL 


Diagnostic Test 


ly » CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE & CONTROL CIRCUIT OPEN DTCs 


Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE or XXKXK CONTROL 
CIRCUIT OPEN DTCs? 


Yas >> Diagnose and repair the DTC(s). If present, diagnose and repair all Control Circuit/Performance DTCs 
before diagnosing Control Circuit Open DTCs. Refer to the Table of Contents in this Section for a com- 
plete list of all HVAC related symptoms. 


No >> Go To 2 


2. CHECK FOR A BROKEN RIGHT E BLEND DOOR ACTUATOR 


Turn the ignition off, 
Remove the Right Blend Door Actuator from the A/C Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 


Does the actuator turn in either direction? 


Yes >> Replace the Right Blend Door Actuator in accordance with the Service Inforrnation. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> GoTo 3 
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ce CHECK THE RIGHT BLEND DOOR & A/C HEATER HOUSING FOR WARPED, WORN, DAMAGED, 
MISSING, & BROKEN COMPONENTS 

inspect for excessively worn, discorinected, missing, or broken door linkage. Inspect for a darmaged or broken A/C 

Heater Housing Assembly. Insoect for a warped or broken door, and missing door seals. Rotate the door from stop 

to siop. The door should rotate approximately 190 degrees. 


Are there any physical or mechanical problems with the door or housing? 


Yes >> Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the Right Blend Door Actuator in accordance with the Service Information. Then, Go To 4. 


4, RUN THE ACTUATOR THE CALIBRATION TEST 


Turn the ignition on. 
With the scan tool, select System Tesis and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Goes the scan tool display: BIOAE~RIGHT BLEND DOOR TRAVEL RANGE TOO LARGE? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTHONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTRO 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24-162 HVAC - ELECTRICAL DIAGNOSTICS 
B1iOAF—-RIGHT BLEND DOOR ACTUATOR PERFORMANCE (ATC) 


For a complete wiring diagram Refer to Section SW. 


LD 4 


Theory of Operation 


The A/C Heater Control monitors the door driver circuits during actuator operation for conditions that prevent proper 
door operation. if a pulse count error is detected the A/G Heater Control reports the fault as a Actuator Performance 
DTC. {tis important to note that this DTC only indicates that a fault occurred while driving a door actuator and that 
additional testing is necessary to provide more detaiis about the reported fault. 
« When Monitored: 
When actuator movernent is requested. 
« Set Condition: 
lf the A/C Heater Control detects a pulse count error while attempting to drive this door actuator. 


Possible Causes 


DOOR DRIVER CIRCUIT(S) SHORTED HIGH, SHORTED LOW, SHORTED TOGETHER, OPEN 
DOOR ACTUATOR(S) BINDING, BROKEN 

DOOR ACTUATOR(S) LINKAGE BINDING, DISCONNECTED, MISSING, BROKEN 
A/G HEATER CONTROL 


Diagnostic Test 


1 . CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE & CONTROL CIRCUIT OPEN DTCs 
Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE or XXXX CONTROL 
CIRCUIT OPEN DTCs? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of all 
HVAC related symptoms. 


No >> Go To 2 


2. RUN ACTUATOR CALIBRATION TEST 


With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Does the scan tool display any DTCs? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of all 
HVAC related symptoms. 


No >> Go To 3 
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3. CHECK MODE, BLEND & RECIRCULATION DOOR OPERATION 


Start the engine. 
Set the blower to high speed. 
Verily that air flows from the correct vents while setting the Mode control to the Panel position, the Bilvel position, 
the Floor/Defrost position, and the Defrost position. Then, repeat in the opposite direction. 
Set the Mode control to the Panel position. 
Set the Driver Blend control to the full cold position, 
Set the Passenger Blend control the full cold position. 
Verify that the airflow air temperature changes while setting the Driver Blend control to the full hot position. Then, 
repeat in the opposite direction. 
Verify that the airflow air temperature changes while setting the Passenger Blend control to the full hot position. 
Then, repeat in the opposite direction. 
Set the Mode control to any position between Floor and Panel. 
Press the Recirc function on. Verify that the sound of the airflow gets louder as the recirculation door opens to bring 
in recirculated air. 
Press the Recirc function off. Verity that the sound of the airflow gets softer as the recirculation door closes to bring 
in fresh air. 

Does each door operate properly? 


Yes >> The condition causing the fault has cleared at this time. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAVELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No »> Remove the door actuator of the affected door from the A/C Heater Housing Assembly. By hand, 
attempt to rotate the actuator in both directions. Inspect the A/C Heater Housing for damage, for dis- 
connected, missing, or broken linkage, and for broken or binding doors. Repair as necessary in accor- 
dance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24-164 HVAC - ELECTRICAL DIAGNOSTICS 


Lm 4 


B10A2—LEFT BLEND DOOR CONTROL CIRCUIT/PERFORMANCE (ATC) 
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For a complete wiring diagram Refer to Section BW. 
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Theory of Operation 


The A/C Heater Contral monitors the door driver circuits during actuator operation for shorts to ground, shorts to 
battery, and shorts to other door driver circuits. {f detected, the A/C Heater Control reports these types of faults as 
Control Circuil/Performance DTCs. 
« When Monitored: 
When actuator movement is requested. 
« Set Condition: 
if the A/C Heater Control detects an excessive current draw on any of the door driver circulis while attempting 
to drive this door actuator. 


Possible Causes 


| DOOR DRIVER Ct IRCUIT(S) SHORTED TO VOLTAGE 
| DOOR DRIVER CIRCUIT(S) SHORTED TO GROUND 


| DOOR DRIVER CIRCUITS SHORTED TOGETHER 
| DOOR ACTUATOR(S) 
| A/C HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


1 . CHECK THE DOOR DRIVER CIRCUITS FOR A SHORT TO VOLTAGE 


Turn the ignition off. | 
Discorinect the AAD Heater Control C2 harness connector. 
Turn the ignition on, 
Measure the voltage of the (C266} Mode Door Driver circuit, the (C66) | 
Mode Door Common Driver circuit, the (C255) Left Blend Door Driver | 
circuit, the (C55) Left Blend Door Cormmon Driver circuit, the (C252) | 
Right Blend Door Driver circuit, the (C52) Right Blend Door Common | 
Driver cireult, the (C268) Recirculation Door Driver circuit, and the (C68) 


Recirculation Door Common Driver circuit. 


Ig the voltage above 0.2 volts on any of the circuits? 


Yes >> Repair all circuits with voltage above 0.2 volts for a short to 
voltage. 
Perform BODY VERIFICATION TEST —- VER 1. (Refer to 8 
- ELECTRICAL/VELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 2 
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2. CHECK THE DOOR DRIVER CIRCUITS FOR A SHORT TO GROUND 


Turn the ignition off. 

Measure the resistance of the (C266) Mode Door Driver circuit, the 
(C66) Mode Door Common Driver circuit, the (C255) Left Blend Door 
Driver circuit, the (055) Left Blend Door Common Driver circult, the 
(C252) Right Blend Door Driver circuit, the (C52) Right Blend Door 
Common Driver circuit, the (6268) Recirculation Door Driver circu, and 
ihe (C68) Recirculation Door Common Driver circuit between ground 
and the A/C Heater Control Ce harness connector. 


is the resistance below 10k ohms on any of the circults? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to ground. 
Perform BODY VERIFICATION TEST —- VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 3 
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3; CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND DOOR 
DRIVER CIRCUIT, THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C252) RIGHT BLEND 
DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER 


CIRCUIT 


Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C255) Left Blend Door Driver circuit, the (C55) Left Blend 
Door Common Driver circuit, the (C252) Right Blend Door Driver circuit, 
the (C52) Right Blend Door Common Driver circuit, the (C268) Recir- 
culation Door Driver circuit, and the (C68) Recirculation Door Cormmon 
Driver circuit. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C266) Made Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 4 
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. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND 


DOOR ORIVER CIRCUIT, THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C252) RIGHT 
BLEND DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIACUIT, THE 
(C268) RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON 


DRIVER CIRCUIT 


Measure the resistance between the (C66) Mode Door Common Driver 
circuit and the (C255) Left Blend Door Driver circuit, the (C55) Left 
Blend Door Carmmon Driver circuit, the (C252) Aight Bland Door Driver 
circuit, the (C52) Right Blend Boor Common Driver circuit, the (C268) 
Recirculation Door Driver circuit, and the (C68) Recirculation Door 
Common Driver circuit. 


ls the resistance below 10k ohms on any of the circuits’? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
~ ELECTRICALV/ELECTRGNIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Go To 5 
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5. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C252) RIGHT BLEND 
DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER 


CIRCUIT 


Measure the résistance between the (C255) Left Blend Door Driver cir- 
cuit and the (C252) Right Blend Door Driver circuit, the (C52) Right 
Blend Door Common Driver circuit, the (C268} Recirculation Door Driver 
circuit, and the (C68) Recirculation Door Cormmon Driver circuit. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair ail circuits with a resistance below 10k ohms for a 


short to (C255) Left Blend Door Driver circuit. 

Perfiorm BODY VERIFICATION TEST — VER 1. (Refer to 8 
ELECTRICAL/ELECTRONIG CONTROL MODULES/ 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 

ING). 


No >> Go To 6 
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6. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C252) 
RIGHT BLEND DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, 
THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C63) RECIRCULATION DOOR COMMON 
DRIVER CIRCUIT 


[preter 


Driver circuit and the (C252) Right Blend Door Driver circuit, the (C52) 
Right Bland Door Common Driver circuit, the (C268) Recirculation Door 
Driver circult, and the (C68) Recirculation Door Cormmon Driver circuit. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to (C55) Left Blend Door Common Driver circuit. a 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 =| 
- ELECTRICAL/ELECTRONIC CONTROL MODBULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 8 
ING). 


No >> Go To 7 
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7. CHECK THE (C252) RIGHT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 


Measure the resistance between the (C252) Right Blend Door Driver 
circuit and the (C268) Recirculation Door Driver circuit and the (C68) 
Recirculation Door Common Driver circuit. 


is the resistance below 10k ohms on any of the circuits? 


Yes = >> Repair all circuits with a resistance below 10k ohms fora | 
short to the (0252) Right Blend Door Driver circuit. 
| 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 8 
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8. CHECK THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 


CIRCUIT 


Measure the resistance between the (C52) Right Blend Door Common 
Driver circuit and the (C268) Recirculation Door Driver circuit and the 
(C68) Recirculation Door Common Driver circuit. 


is the resistance below 10k chms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C52) Right Blend Door Cornmon Driver circuit. 


Perform BODY VERIFICATION TEST — VER 1. (Refer io 8 
- ELECTRICAL/ELECTRONIG CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 9 


9. CHECK THE MODE DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C66) Mode Door Common Driver circuit in the A/C Heater 
Control C2 harness connector. 


is the resistance below 30.0 ohms? 
Yes >> Go To 40 
No >> Go To 11 


Biba tic 


SORTROL-A/E- 
HEATER 62 
{ate} 


SES86S th 


24-170 HVAC - ELECTRICAL DIAGNOSTICS 


LA 


1 0. CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C66) MODE DOOR 


COMMON DRIVER CIRCUIT 


Disconnect the Mode Door Actuator harness connector. 

Measure the resistance between the (C266) Mode Door Driver circuit 
and the {C66} Mode Door Common Driver circuit in the A/‘O Heater 
Control C2 harness connector. 


is the resistance below 10k chms? 


Yes >> Repair the (C266) Mode Door Driver circuit for a short to 
the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING}. 


No >> Replace the Mode Door Actuator in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


1 1. CHECK THE LEFT BLEND DOOR. ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the @ (C255) Left Blend Door Driver cir- 
cuit and the (C55) Left Blend Door Common Driver circuit in the A/C 
Heater Control C2 harness connector. 


is the resistance below 30.0 ohms? 


Yes >> Go To 12 
No >> Go To 13 
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12. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C55) LEFT BLEND 
DOOR COMMON DRIVER CIRCUIT 


Disconnect the Left Blend Door Actuator harness connector. 

Measure the resistance between the (C255) Left Blend Door Driver cir- 
cuit and the (C55) Left Blend Door Common Driver circuit in the A/C 
Heater Control C2 harmess connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C255) Left Blend Boor Driver circuit for a short 
to the (C55) Left Blend Door Common Driver circuit. 
Perfiorm BODY VERIFICATION TEST — VER 1. (Refer to & 
~ ELECTRICAL/ELECTRONIC CONTROL MCODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Replace the Left Blend Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 


- ELECTRICAVELECTRONIC CONTROL MODULES! | CONTROL-A/G. 
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| o. GHECK THE RIGHT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C252) Right Blend Door Driver 
circuit and the (C52) Right Blend Door Common Driver circuit in the 
A/C Heater Contro| C2 harness connector. 


is the resistance below 30.0 ohms? 


Yes >> Go To 14 
No >> Go To 15 
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14. CHECK THE (C252) RIGHT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C52) RIGHT 


BLEND DOOR COMMON DRIVER CIRCUIT 


Disconnect the Right Blend Door Actuator harness connector. 
Measure the resistance between the (C252) Right Blend Door Driver 
circuit and the (C52) Right Blend Door Common Driver circuit in the 
A/G Heater Control C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C252) Right Blend Door Driver circuit for a 
short to the (C52) Right Blend Door Common Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No »> Replace the Right Blend Door Actuator in accordance with 
the Service information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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| 5. CHECK THE RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C268) Recirculation Door Driver 
circuit and the (C68) Recirculation Door Common Driver circuit in the 
A/G Heater Control C2 harness connector. 


is the resistance below 30.0 ohms? 


Yes >> Go To 16 
No >> Go To 17 
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1 6. CHECK THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C68) 
RECIRCULATION DOOR COMMON DRIVER CIRCUIT 


Disconnect the Recirculation Door Actuator hamess connector. 
Measure the resistance between the (C268) Recirculation Door Driver | 1@) 


circuit and the (C68) Recirculation Door Common Driver circuit in the 
A/G Heater Control C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C268) Recirculation Door Driver circuit for a 

short to the (C68) Recirculation Door Common Driver cir- 
cuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | cRaY 
ING). | ™ ran 

No >> Replace the Recirculation Door Actuator in accordance with 
the Service Information. F 
Perform BODY VERIFICATION TEST ~— VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ F 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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1 7. RUN THE ACTUATOR CALIBRATION TEST 


Reconnect the A/O Heater Control C2 harness connector. 

Reconnect the all of the Door Actuator harness connectors. 

Turn the ignition on. 

With the scan tool, erase HVAC DTCs. 

Turn the ignition off, wait 10 seconds, and then turn the ignition on. 

With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Does the scan tool only display: B1GA2-LEFT BLEND DOOR CONTROL CIRCUIT/PERFORMANCE? 


Yes >> Replace the A/C Heater Control in accerdance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING}. 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s). Refer to the Table of Contents in this Section for a complete fist 
of all HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complele wiring diagram Refer to Section BW. 


LX HVAC - ELECTRICAL DIAGNOSTICS 24-175 


« When Monitored: 
When actuator movement is requested. 
« Set Condition: 
H the (0255) Left Blend Door Driver circuit or the (C5&) Left Blend Door Common Driver circuit is open. 


Possible Causes 


(C255) LEFT BLEND DOOR DRIVER CIRCUIT OPEN 


(C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT OPEN 
LEFT BLEND DOOR ACTUATOR 
| AIC HEATER CONTROL 


Diagnostic Test 


| . CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 


Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 
Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 
Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of all 
HVAC related symptoms. 
No >> Go To 2 


2. CHECK THE LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 


Turn the ignition off. 

Disconnect the A/C Heater Control C2 harness connector. 

Measure the resistance between the (C255) Left Blend Door Driver cir- 
cult and the (C55) Left Blend Boor Common Driver circuit in the A/C 
Heater Control C2 hamess connector. 


is the resistance above 70.0 ohms? 


Yes >> GoTo 3 


No >> Replace the A/C Heater Contro! in accordance with the Ser- | 
vice Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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3: CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR AN OPEN 


Disconnect the Left Blend Door Actuator harness connector. 

Measure the resistance of the (C255) Left Blend Door Driver circuit 
between the Leff Blend Door Actuator harness connector and the A/C 
Heater Control C2 harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Go To 4 


No >> Repair the (C255) Left Blend Door Driver circuit for an 
open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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4. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR AN OPEN 


Measure the resistance of the (C55) Left Blend Door Common Driver 
circuit between the Left Blend Door Actuator harness connector and the 
A/G Heater Control C2 harness connector. 


is the resistance below 5.6 ohms? 


Yes >> Replace the Left Blend Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Repair the (C55) Left Blend Door Common Driver circuit for 
an open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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Bi0A6-LEFT BLEND DOOR TRAVEL TOO SMALL (ATC) 


For a complete wiring diagram Refer to Section SW. 


Theory of Operation 


The AAG Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new A/G Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur- 
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the A/C Heater Contral first moves the door to its soft stop, and then counts the number of pulses it takes 
to move the door to lis other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value is less than the expected range for this actuator, this OTC will set. Note that the contro! clears all 
stored calibration faults at the beginning of the calibration procedure. 
« When Monitored: 
During actuator calibration. 
« Set Condition: 
if the total span of the Left Blend Door is less than the low range limit. 


Possible Causes 


DOOR DRIVER ELECTRICAL CIRCUIT(S) 

| LEFT BLEND DOOR SEIZED, BINDING, OBSTRUCTED 
LEFT BLEND DOOR ACTUATOR 

| AIC HEATER CONTROL 


Diagnostic Test 


Turn the ignition on. 
With the scan fool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE or XXXX CONTROL 
CIRCUIT OPEN DTCs? 


Yes >> Diagnose and repair the DTC(s). If present, diagnose and repair all Control Circuit/Performance DTCs 
before diagnosing Control Circuit Qpean DTCs. Refer to the Table of Conterits in this Section for a com- 
plete fist of all HVAC related symptoms. 


No >> Go To 2 


2; INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE LEFT BLEND DOOR TO 
SEIZE OR BIND 


Turn the ignition off. 
inspect the actuator, linkage, and housing assembly for a condition causing the left blend door to seize or bind. 


Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 


Yes >> Repair as necessary in accordance with ihe Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go ToS 
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3. CHECK LEFT BLEND DOOR TRAVEL 


Remove the Left Blend Door Actuator from the A/C Heater Housing Assembly. 


By hand, attermp? to rotate the door in both directions. The door should operate smoothly in both directions over the 
entire span of travel (approximately 190 degrees). 


Does the door operate smoothly in both directions over the entire span of travel? 


Yes >> Replace the Left Blend Door Actuator in accordance with the Service Information. Then, Go To 4. 


No >> Repair as necessary in accordance with the Service information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


4. RUN THE ACTUATOR CALIBRATION TEST 


Turn the ignition on, 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Does the scan tool display: BIOQAG-LEFT BLEND DOGR TRAVEL RANGE TOO SMALL? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information, 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 6 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


LX HVAG - ELECTRICAL DIAGNOSTICS 24-179 


Bi0A7-LEFT BLEND DOOR TRAVEL TOO LARGE (ATC) 


For a complete wiring diagram Refer to Section BW. 


Theory of Operation 


The A/C Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new A/C Heater Control. Manual calibration occurs by sending a command with the scan tool, The pur- 
pose of actuator calibration is to determine the total soan of door travel between physical stops. To calibrate the 
actuator, the A/G Heater Control first moves the door to its soft stop, and than counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value exceeds the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure. 
« When Monitored: 
During actuator calibration 
¢ Set Condition: 
lf the total span of the Left Blend Door exceeds the high range limit. 


Possible Causes —~ 


DOOR DRIVER ELECTRICAL CIRCUIT TS) 


LEFT BLEND DOOR OR A/C HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, MISSING, 
BROKEN 


LEFT BLEND DOOR ACTUATOR 
A/C HEATER CONTROL 


Diagnostic Test 


he CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE & CONTROL CIRCUIT OPEN DTCs 


Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE or XXXX CONTROL 
CIRCUIT OPEN DTCs? 


Yes >> Diagnose and repair the DTC(s). If present, diagnose and repair all Control Circuit/Performance DTCs 
before diagnosing Control Circuit Open DTCs. Refer to the Table of Contents in this Section for a com- 
plete ist of all HVAC related symptoms. 


No >> Go To 2 


2. CHECK FOR A BROKEN LEFT BLEND DOOR ACTUATOR 


Tum the ignition of, 
Remove the Left Blend Boor Actuator from the A/C Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 


Does the actuator turn in either direction? 


Yes => Replace the Left Blend Door Actuator in accordance with the Service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer fo 8 - ELECTRICAVELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


24-180 HVAC - ELECTRICAL DIAGNOSTICS Lx 


3. CHECK THE LEFT BLEND DOOR & A/G HEATER HOUSING FOR WARPED, WORN, DAMAGED, MISSING, 
& BROKEN COMPONENTS 

Inspect for excessively worn, disconnected, missing, or broken door linkage. inspect for a darnaged or broken A/C 

Heater Housing Assembly. Inspect for a warped or broken door, and missing door seais. Rotate the door from stop 

to stop. The door should rotate approximately 190 degrees. 


Are there any physical or mechanical problems with the door or housing? 


Yas >> Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the Left Blend Door Actuator in accordance with the Service Information. Then, Go To 4. 


4. RUN THE ACTUATOR THE CALIBRATION TEST 


Turn the ignition on. 
With the scan tool, select System Tesis and then select Actuator Calibration Tast. When the test is complete, select 
View DTCs. 


Does the scan tool display: BIOA7~LEFT BLEND DOOR TRAVEL RANGE TOO LARGE? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 

No >> Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


LI mtn HYAC - ELECTRICAL DIAGNOSTICS 24 - 181 
B10A8~-LEFT BLEND DOOR ACTUATOR PERFORMANCE (ATC} 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


The A/C Heater Control monitors the door driver circuits during actuator operation for conditions that prevent proper 
door operation. lf a pulse count error is detected the A/C Heater Control reports the fault as a Actuator Performance 
DTC. it is important to note that this DTC only indicates that a fault occurred while driving a door actuator and that 
additional testing is necessary to provide more details about the reported fault. 
» When Monitored: 
When actuator movement is requested. 
« Set Condition: 
If the AYO Heater Contro! detects a pulse count error while attempting to drive this coor actuator. 


Possible Causes 


| DOOR DRIVER CIRCUIT(S) SHORTED HIGH, SHORTED LOW, SHORTED TOGETHER, OPEN 


DOOR ACTUATOR(S) BINDING, BROKEN 
DOOR ACTUATOR(S) LINKAGE BINDING, DISCONNECTED, MISSING, BROKEN 
A/C HEATER CONTROL 


Diagnostic Test 


1; CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE & CONTROL CIRCUIT OPEN DTCs 
Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE or XXXX CONTROL 
CIRCUIT OPEN DTCs? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of all 
HVAC related symptoms. 


No => Go To 2 


2. RUN ACTUATOR CALIBRATION TEST 


View DTCs. 
Does the scan tool display any DTCs? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a camplete list of all 
HVAC related symptoms. 


No >> Go To 3 


24-182 HVAC - ELECTRICAL DIAGNOSTICS ——————————__________________-. LX 


ce CHECK MODE, BLEND & RECIRCULATION DOOR OPERATION 


Start the engine. 

Set the blower to high speed. 

Verify that air flows from the correct vents while setting the Moce contral io the Panel position, the Bilvel position, 
the Floor/Defrost position, and the Defrost position. Then, repeat in the opposite direction. 

Sat the Mode control to the Panel position. 

Set the Driver Blend control to the full cold position. 

Set ihe Passenger Blend contro! the full cold position. 


Verify that the airflow air temperature changes while setting the Driver Blend control to the full hot position. Then, 
repeat in the opposite direction. 


Verify thai the airflow air temperature changes while setting the Passenger Blend control to the full hot position. 
Then, repeat in the opposite direction. 


Set the Mode control to any position between Floor and Panel. 

Press the Recirc function on, Verify that the sound of the airflow gets louder as the recirculation door opens to bring 
in recirculated air. 

Press the Recirc function off. Verify that the sound of the airflow gets softer as the recirculation door closes to bring 
in fresh air. 


Does each door operate properly? 


Yes >> The condition causing the fault has cleared at this time. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/VELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Remove the door actuator of the affected door from the A/C Heater Housing Assembly. By hand, 
attempt to rotate the actuator in both directions. Inspect the A/C Heater Housing for damage, for dis- 
connected, missing, or broken linkage, and for broken or binding doors. Repair as necessary in accor- 
dance with the Service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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B1i0AS—RIGHT BLEND DOOR CONTROL CIRCUIT/PERFORMANCE (ATC) 
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For a complete wiring diagrarn Refer to Section BW. 
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Theory of Operation 


The A/G Heater Control monitors the door driver circuits during actuator operation far shorts to ground, sharts to 
battery, and shorts to other door driver circuits. if detected, the A/C Heater Control reports these types of faults as 
Control Clreuit/Performance DTCs. 


« When Monitored: 
When actuator movement is requested. 

e Set Condition: 
iH the A/C Heater Control detects an excessive current draw on any of the door driver circuits while attempting 
to drive this door actuator. 


Possible Causes 
| DOOR DRIVER CIRCUIT(S) SHORTED TO VOLTAGE 
DOOR DRIVER CIRCUIT(S) SHORTED TO GROUND 
| DOOR DRIVER CIRCUITS SHORTED TOGETHER 
| DOOR ACTUATOR(S) 
| A/G HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


Disconnect the A/C Heater Control C2 harness connector. 

Turn the ignition on. 

Measure the vailage of the (C266) Mode Door Driver circuit, the (C68) 
Mode Door Common Driver circuit, the (C255) Left Blend Door Driver 
circuit, the (C55) Left Blend Door Common Oriver circuit, the (C252) 
Right Blend Door Driver circuit, the (C52} Right Blend Door Common 
Driver circuit, the (C268) Becirculation Door Driver circuit, and the (C68) 
Recirculation Door Cormmon Driver circuit, 


Is the voltage above 0.2 valts on any of the circuits? 


Yes >> Repair all circuits with voltage above 0.2 volts fora short to | 
voltage. ae | 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 | ae 
- ELECTRICAVELECTRONIC CONTROL MODULES/ | Ligue 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- _ 
ING). 
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2. CHECK THE DOOR DRIVER CIRCUITS FOR A SHORT TO GROUND 


HVAC - ELECTRICAL DIAGNOSTICS 
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Turn the ignition off. 

Measure the resistance of ihe (C266) Mode Door Driver circuit, the 
(C66) Mode Door Common Driver circuit, the (C255) Left Blend Door 
Driver circult, the (C55) Left Blend Door Common Oriver circuit, the 
(C252) Right Blend Door Driver circuit, the (C52) Right Blend Door 
Common Driver circuit, the (C268) Recirculation Door Driver circuit, and 
the (C68) Recirculation Door Common Driver circuit between ground 
and the A/C Heater Control Ce harness connector. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to ground. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 3 
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a: CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND DOOR 
DRIVER CIRCUIT, THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C252) RIGHT BLEND 
DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER 


CIRCUIT 


Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C255) Left Blend Door Driver circuit, the (C55} Left Blend 
Door Common Driver circuit, the (C252) Right Blend Door Driver circuit, 
the (C52) Right Blend Door Common Driver circuit, the (C268) Recir- 
culation Door Driver circuit, and the (C68) Recirculation Door Common 
Driver circuit. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k chms for a 
short to the (C266) Mode Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Ne >> Go To 4 
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24-186 HVAC - ELECTRICAL DIAGNOSTICS ————————____________ —romnecmcncee 


4. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND 
DOOR DRIVER CIRCUIT, THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C252) RUGHT 
BLEND DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE 
(C268) RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON 
DRIVER CIRCUIT 


circuit and the (C255) Left Blend Door Driver circuit, the (C55) Left 
Blend Door Cammon Driver circuit, the (C252) Right Blend Door Driver 
circuit, the (C52) Right Blend Door Common Driver circuit, the (C268) 
Recirculation Door Driver circuit, and the (C68) Recircuiation Door 
Common Driver circuit. 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
ELECTRICAVELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 5 
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5. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C252) RIGHT BLEND 
DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 


cuit and the (C252) Right Blend Door Driver circuit, the (C52) Right 
Blend Door Common Driver circuit, the (C268) Recirculation Door Driver 
circuit, and the (C68) Recirculation Door Cornmon Driver circuit. 


ig the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to (C255) Left Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST ~— VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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6. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C252) 
RIGHT BLEND DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, 
THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON 
DRIVER CIRCUIT 


Measure the resistance between the (C55) Left Blend Door Common 
Driver circult and the (C252) Aight Blend Door Driver circuit, the (C52) 
Right Blend Door Common Driver circuit, the (C268) Recirculation Door 
Driver circull, and the (C68) Recirculation Door Common Driver circuit. 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to (C55) Left Blend Door Common Driver circuit. 
Perform BODY VERIFICATION TEST -— VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 7 


CONTRO ARE 
6 GQ ae 


815M tek 


7. CHECK THE (C252) RIGHT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 


Measure the resistance between the (C252) Right Blend Door Driver 
circuit and the (C268) Recirculation Door Driver circuit and the (C68) 
Recirculation Door Common Driver circuit. 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C252) Right Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 8 


24-188 HVAC - ELECTRICAL DIAGNOSTICS Lx 
8. CHECK THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68} RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 
Measure the resistance between the (C52) Right Blend Door Common ; 
Driver circuit and the (C268) Recirculation Door Driver circuit and the 
(C68) Recirculation Door Comrnon Driver circuit. e) ai] | 
is the resistance below 10k ohms on any of the circuits? (85) 
ee 
Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C52) Right Blend Boor Common Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
No => Go To 9 


9. CHECK THE MODE DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C66) Mode Door Cormmon Driver circuit in the A/C Heater 
Control C2 harness connector. 


Is the resistance below 30.0 ohms? 
>> Go To 10 
>> Go To 11 
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No 


! 
. 

| 
2 


“— GRAY 


eeaehehns 
r dele 


CONTHORAIG- 
HEATER 02 
fare) ¢ 


8 10 
OO 


8 
) 


aa 


18 


BUSA tic 


COUTROL-A/6- 
HEATER 62 
|ATC] 


SEAL IRIS 


Lx —avurcnetntnmermmcnenmncnnme HVAC - ELECTRICAL DIAGNOSTICS 24 - 189 


1 0. CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C66) MODE DOOR 


COMMON DRIVER CARCUIT 


Disconnect the Mode ‘Door Actuator harness connector 
Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C66) Mode Door Common Driver circuit In the A/C Heater 
Control C2 hamess connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C266) Mode Door Driver circuit for a short to 
the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
> ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Mode Door Actuator in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


CONTAGL-A/G- 
HEATER C2 
{ATC} 


sisehis | 


11. cHECK THE LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C258) Left Blend Door Driver clr- 
cult and the (C55) Left Blend Door Common Driver circuit in the A/C 


Heater Control C2 harness cormector. 


Is the resistance below 36.0 ohms? | 


Yes >> Go To 12 
No >> Go To 1G 
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| 2. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C55) LEFT BLEND 
DOOR COMMON DRIVER CIRCUIT 


Disconnect the Left Blend Door Actuator harness connector. 

Measure the resistance between the (C255) Left Blend Door Driver cir- 
cul and the (C55) Left Blend Door Common Driver circutt in the A/C 
Heater Control C2 harness connector, 


is the resistance below 10k ohms? 


Yes >> Repair the (C255) Left Blend Door Driver circuit for a short 
to the (C55) Left Blend Door Common Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 

ELECTRICAL/ELECTRONIG CONTROL MODULES/ 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Replace the Left Blend Door Actuator in accordance with 
the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Referto 8 | 7 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | GOW TROL-AIC. 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST. | HEATER G2 
ING). {ATC} 
f Sisigdga 


; a: CHECK THE RIGHT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C252) Right Blend Door Driver 
circuit and the (O82) Right Blend Door Common Driver circuit in the 
A/C Heater Control C2 harness connector. 


Is the resistance below 30.0 chms? 
Yes >> Go To 14 
No >> Go To 15 


HEATER G2 


CORTHOL-A/E- 
{ATG} | 
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| A. CHECK THE (C252) RIGHT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C52) RIGHT 
BLEND DOOR COMMON DRIVER CIRCUIT 


Disconnect the Right Blend Door Actuator harness connector. 


Measure the resistance between the (C252) Right Blend Door Driver Cs | 


circuit and the (C52) Right Blend Door Common Driver circuit in the 
A/C Heater Control C2 harness connector. 


Is the resistance below 10k ohms? 


Yes >> Repair the (C252) Right Blend Door Driver circult for a 
short to the (C52) Right Blend Door Common Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Right Blend Door Actuator in accordance with 
the Service information. | 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 { 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- P4 
ING). 


CONTHGL-A/G. 
i HEATER G2 
{ATS} 


O48 96 


1 5. CHECK THE RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C268) Recirculation Door Driver 
circuit and the (C68) Recirculation Door Common Driver circuit in the (e) 


A/C Heater Control O2 harness connector. 
is the resistance below 30.0 ohms? —— 


Yes >> Go To 16 
No >> Go To 17 
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1 6. CHECK THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C68) 
RECIRCULATION DOOR COMMON DRIVER CIRCUIT 


Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance between the (C268) Recirculation Door Driver ©] 


circuit and the (C68) Recirculation Door Common Driver circuit in the 
A/C Heater Control C2 harness connecter. 


Is the resistance below 10k ohms? 


Yes >> Repair the (C268) Recirculation Door Driver circuit for a 

short to the (C68) Recirculation Door Common Driver cir- 
cuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No 2» Replace the Recirculation Door Actuator in accordance with 
the Service Information. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 


SEAR roe eee pee 


ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- — § 
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1 7. RUN THE ACTUATOR CALIBRATION TEST 


Reconnect the A/C Heater Control C2 harness connector. 

Reconnect the all of the Door Actuator harness connectors. 

Turn the ignition on. 

With the scan tool, erase HVAC DTCs. 

Turn the ignition off, wait 10 seconds, and then turn the ignition on. 

With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Does the scan tool only display: BIOAS-RIGHT BLEND DOOR CONTROL CIRCUIT/PERFORMANCE? 


Yes 2» Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s). Refer to the Table of Contents in this Section for a complete list 
of all HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mitient short. Repair as necessary. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE -~ DIAGNOSIS AND TESTING). 
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B10B2-A/C COOL DOWN TEST PERFORMANCE (ATC) 


For a complete wiring diagram Refer to Section 8W. 


e When Monitored: 
When the Cooldown Test is executed. 


*« Set Condition: 
if the A/C system is unable to lower the evaporator temperature 11.11°C (20°F) within two minutes. 


Possible Causes 


PREREQUISITES NOT MET BEFORE RUNNING THE TEST 


ANOTHER RELATED SYSTEM NOT FUNCTIONING CORRECTLY 
POWERTRAIN SYSTEM FAULTS PRESENT 


Diagnostic Test 


1 . VERIFY THAT ALL OF THE COOLDOWN TEST PREREQUISITES WERE MET 
Review the list of Cooldown Test prerequisites. 

e DTCs 81031 and B1032 must not be active. 

« The refrigerant system must be adequately charged. 

» The blower motor must operate correctly in all speeds. 

« The work area ambient temperature must be above 18.9°C (65°F). 

« The evaporator temperature must be above 18.3°C (65°F). 

« The A/C compressor must be turned off. 

Were all of the prerequisites met before running the Cooldown Test? 


Yes >> Go To 2 


No >> Run the Cooldown Test again after all of the prerequisites are met. Then, if DTC B10B2 is still active, 
Go To 2. Otherwise, Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELEC- 
TRONIC CONTROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2. CHECK FOR DTCs IN THE PCM 
With the scan tool, select PCM. 
Are any OTCs present in the PCM? 


Yes >> Diagnose and repair the DTC({s). (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) for PCM DTCs. 
Run the Cooldown Test again after the repair is complete. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No »> Refer to the Service information for additional Cooldown Test related diagnostic information and testing 
procedures. Run the Coaldown Test again after ihe repair is complete. 
Perform BODY VERIFICATION TEST — VER 1. (Refer ito 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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B10B4-CABIN HEATER 1 CONTROL CIRCUIT LOW (TIPM) 


For a complete wiring diagram Refer to Section 8W 
« When Monitored: 
With the ignition on, the ASD Relay energized, and ihe PTC No. 1 Relay command on. 
« Set Condition: 
if the Totally Integrated Power Module (TIPM) detects that the (K360) PTC No. 1 Relay Control circuit is 
shorted to ground. 


Possible Causes 


|(K342) FUSED ASD RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
| (K360) PTC NO. 1 RELAY CONTROL CIRCUIT SHORTED TO GROUND 


(K360) PTC NO. 1 RELAY CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
PTC NO. 1 RELAY 
TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


| . VERIFY THAT THE DTC IS ACTIVE 


WARNING: WHEN THE ENGINE {S OPERATING, DO NOT STAND IN A DIRECT LINE WITH THE FAN. DO NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR FAN. DO NOT WEAR LOOSE CLOTHING. 

NOTE: If the TIPM detects and stores a DTC, the TIPM also stores the environmental conditions under 
which the DTC was set. 

NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

Turn the ignition on. 

With the scan tool, erase TIPM DTCs. 

With the scan tool, actuate the PTC No. 1 Relay. 

Monitor the scan tool for at least two minutes. 

With the scan tool, read TIPM DTCs. 


is the status Active for this DTC? 
Yes >> Go To 2 


No >> Check for an intermittent condition by inspecting the related wiring harness for chaffed, pierced, 
pinched, and partially broken wires. Also, inspect the related connectors for broken, bent, pushed out, 
spread, corroded, or contaminated terminals. 


2. CHECK (K342) FUSED ASD RELAY OUTPUT CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 


Turn the ignition off. 
Remove the PTC No. 1 Relay. 


Turn the ignition on. <=} | 
Using a 12 volt test light connected to ground, check the (K342) Fused () 
- DEY 


ASD Relay Output circuit in the PTC No. 1 Relay connector. 


NOTE: The test light should iNuminate brightly. Compare the 
brightness to that of a direct connection to the battery. 


Does the test light iluminate brightly? 


Yes ss» Go To 3 


No >> Repair the (K342) Fused ASD Relay Output circuit for an 
open or high resistance. es 
Perform the BODY VERIFICATION TEST — VER 1. (Refer (orese.) 
fo 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 


STANDARD PROCEDURE}. 8167 4dbe 
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3. CHECK (K360) PTC NO. 1 RELAY CONTROL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the TIPM harness connectors. 
Measure the resistance between ground and the (K360} PTC No. 4 
Relay Control circuit in the PTC No. 1 Relay connector. 
ig the resistance above 16.0 ohms? 


Yes >> Go To 4 


No >> Repair the (K360) PTC No. 1 Relay Control circuit for a 
short to ground. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer | | 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - | om 
STANDARD PROCEDURE). RELAY- | 


PTCNG, 1 
{OHESEL} 


BisT4dd3 


4. _ CHECK (K360) PTC NO. i. RELAY CONTROL CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 


Measure the resistance “of the (K360) PTC No. 1 Relay Control circuit between the PTC No. 1 “1 Relay connector and 
the TIPM connector. 


Ig the resistance below 10.0 ohms? 


Yes => Go To & 


No >> Repair the (K360) PTC No. 1 Relay Contro! circuit for an open or high resistance. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


So. CHECK PTC NO. 1 RELAY 


install a substitute PTO No. 1 Relay in ised of the vehicle’s PTC No. 1 j 
Relay. 

Turn the ignition on. 

With the scan tool, erase TIPM DTCs. 

With the scan tool, actuate the PTC No. 1 Relay. 

Monitor the scan tool for al least two minutes. | 

With the scan tool, read TIPM DTCs. be 


is the status Active for this DTC? 
Yes >> Go To 6 


No >> Replace the PTC No. 1 Relay in accordance with the ser- | ees 


vice information, {OIESEL} 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 

fo 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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6. INSPECT RELATED WIRING & CHECK FOR TSBs 


Turn the ignition off. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the PTC No. 1 Relay 
and the TIPM. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 

No >> Replace the TIPM in accordance with the Service information. 
Perform the BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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Bi0B5~—CABIN HEATER 1 CONTROL CIRCUIT HIGH (TIPM) 


For a cornplete wiring diagram Refer to Section BW 
« When Monitored: 
With ie ignition on, the ASD Relay energized, and he PTC No. 1 Relay command on. 
« Set Condition: 
lf the Totally Integrated Power Module (TIPM) detects that the (K360) PTC No. 1 Relay Control circuit is 
shorted to vollage. 


Possible Causes 


| (K360) PTC NO. 1 | RELAY CONTROL CIRCUIT SHORTED TO VOLTAGE 


IPTC NO. 1 RELAY 
| TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1. VERIFY THAT THE DTC IS ACTIVE 


WARNING: WHEN THE ENGINE 1S OPERATI NG, Do NOT STAND IN A DIRECT LINE WITH THE FAN. Da NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OF FAN. DO NOT WEAR LOOSE CLOTHING. 

NOTE: {f the TIPM detects and stores a DTC, the TIPM also stores the environmental conditions under 
which the DTC was set. 

NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

Turn the ignition on. 

With the scan tool, erase TIPM DTCs, 

With the scan toal, actuate the PTC No. 1 Relay. 

Monitor the scan tool for at least two minutes. 

With the scan tool, read TIPM DTCs. 


ls the status Active for this DTC? 


Yes >> GoTo? 
Neo >> Check for an intermittent condition by inspecting the related wiring hamess for chaffed, pierced, 


pinched, and partially broken wires. Also, inspect the related connectors for broken, bent, pushed out, 
spread, corroded, or contaminated terminals. 


2. CHECK PTC NO. 1 RELAY 


With the scan tool, erase TIPM DTCs. 

Turn the ignition off. 

Remove the PTC No. 1 Relay. 

Tum the ignition on. 

With the scan tool, actuate the PTC No. 1 Relay. 
With the scan tool, read TIPM DTCs. 


NOTE: The scan tool should display an open circuit DTC with the 
PTC No. 1 Relay removed. 


Does the scan tool display: BIGBS—-CABIN HEATER 1 CON- 
TROL CIRCUIT HIGH? 


Yas >> Go To 3 


No >> Replace the PTC No. 1 Relay in accordance with the Ser- 
vice Information, 
Perform the BODY VERIFICATION TEST — VER 1. (Refer 
fo 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 
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ce CHECK (K360) PTC NO. 1 RELAY CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 


Turn the ignition off. peer oe ~ a 


Disconnect the TIPM harness connectors. ah 
Remove the ASD Relay from the TIPM. = 
Connect a jumper wire between cavity 30 and cavity 87 of the ASD (02) 

a Wed 


Relay Connector. — 
Turn the ignition on. 

Measure the voltage of the (K360} PTC No. 1 Relay Control circuit in 
the PTC No. 1 Relay connector. 3 


is there any vollage present? 


Yes >> Repair the (K860) PTC No. 1 Relay Control circuit for a sa (+) 
short to voltage. RELAY. 
Perform the BODY VERIFICATION TEST ~ VER 1, (Refer eae 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 8167 7b96 


Ne >> Go To 4 


4, INSPECT RELATED WIRING & CHECK FOR TSBs 

Using the wiring diagram/schermatic as a guide, inspect the wiring and connectors between the PTC No. 1 Relay 
and the TIPM. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


No >> Replace the TIPM in accordance with the Service Information. 


Perform the BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 
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B10B8—CABIN HEATER 2 CONTROL CIRCUIT LOW (TIPM) 


For a complete wiring diagram Refer to Section 8W 
« When Monitored: 
With the ignition on, the ASD Relay esriergized, and the PTC No. 2 Relay command on. 
@ Set Condition: 
If the Totally Integrated Power Module (TIPM) detects that the {(K361) PTC No, 2 Relay Control circuit is 
shorted to ground. 


Possible Causes | 


(K942) FUSED ASD RELAY OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 
{K361) PTC NO. 2 RELAY CONTROL CIRCUIT SHORTED TO GROUND 
(K361) PTC NO. 2 RELAY CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 
PTC NO. 2 RELAY 

TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


| . VERIFY THAT THE DTC IS ACTIVE 


WARNING: WHEN THE ENGINE IS OPERATING, DO NOT STAND IN 4 DIRECT LINE WITH THE FAN. DO NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR FAN. DO NOT WEAR LOOSE CLOTHING. 

NOTE: If the TIPM detects and stores a DTC, the TIPM also stores the environmental conditions under 
which the OTC was set. 


NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

Turn the ignition on. 

With the scan tool, erase TIPM DTCs. 

With the scan tool, actuate the PTC No. 2 Relay. 

Monitor the scan tool for at least two minutes. 

With the scan tool, read TIPM DTCs. 


is the status Active for this DTC? 
Yes >> Go To 2 


No >> Check for an intermittent condition by inspecting the related wiring harness for chaffed, pierced, 
pinched, and partially broken wires. Also, inspect the related connectors for broken, bent, pushed out, 
spread, corroded, or contaminated terminals. 


Turn the ignition off. 
Remove the PTC No. 2 Relay. 


— | | | 
Turn the ignition on. <a} | 
Using a 12 volt test light connected to ground, check the (K342} Fused 402) 

ewe 


ASD Relay Output circuit in the PTC No. 2 Relay harness connector. 
NOTE: The test light should Huminate brightly. Compare the 
brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 


Yes >> GoTo 3 


No >> Repair the (K342}) Fused ASD Relay Output circuit for an | 
open or high resistance. | cone 
Periorm the BODY VERIFICATION TEST ~ VER 1. (Refer (orESER 
to & - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). S167 7004 
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Lx 


3. CHECK (K361) PTC NO. 2 RELAY CONTROL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the TIPM harness connectors. 


Measure the resistance between ground and the (K361) PTC No. 2 
Helay Control circuit in the PTC No. 2 Relay connector. 


is the resistance above 10.0 ohms? 


Yes >> Go To 4 


No >> Repair the (K361) PTC No. 2 Relay Control circuit for a 
short to ground. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). RELAY: 


PTC NO. 2 
(HEGEL) 


81677 COS 
| 


4. CHECK (K361) PTC NO. 2 RELAY CONTROL CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 


Measure the resistance of the (K361)} PTC No. 2 Relay Control circuit between the PTC No. 2 Relay connector and 
the TIPM harness connectors. 


Is the resistance below 10.0 ohms? 


Yes >> Go To 5 


No >> Repair the (K361) PTC No. 2 Relay Control circuit for an open or high resistance. 


Perform the BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


5. CHECK PTC NO. 2 RELAY 


install the TIPM harness connectors. 


install a substitute PTC No. 2 Relay in place of the vehicie’s PTC No. 2 Sy 
Relay. “sr 


Turn the ignition on. 

With the scan tool, erase TIPM DTCs. 

With the scan tool, actuate the PTC No. 2 Relay. 
Monitor the scan tool for at least two minutes. 
With the scan tool, read TIPM DTCs. | 


is the status Active for this DTC? | 
Yes >> Go To 6 
No >> Replace the PTC No. 2 Relay in accordance with the Ser- 


aS 


RELAY 
PRC NG. 2 


vice Information. (oleSEL) | 
Perform the BODY VERIFICATION TEST — VER 1. (Refer | 
to 8 - ELECTRICALVVELECTRONIC CONTROL MODULES - SAREE | 


STANDARD PROCEDURE}. 
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6. INSPECT RELATED WIRING & CHECK FOR TSBs 

Turn the ignition off. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the PTC No. 2 Relay 
and the FCM. 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the BODY VERIFICATION TEST — VER 1. (Refer to'8 - ELECTRICAL/ELECTRONIC CON. 
TROL MODULES - STANDARD PROCEDURE). 

No >> Replace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 


Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON- 
TROL MODULES - STANDARD PROCEDURE). 


24-202 HVAC - ELECTRICAL DIAGNOSTICS 
Bi0B9—CABIN HEATER 2 CONTROL CIRCUIT HIGH (TIPM) 


For a complete wiring diagram Refer to Section 8W 
« When Monitored: 
With the ignition on, the ASD Relay energized, and the PTC No. 2 Relay command on. 
« Set Condition: 
if the Totally Integrated Power Module (TIPM) detects that the (K361) PTC No. 2 Relay Control circuit voltage 
is shorted to voltage. 


> 4 


“Possible Causes. 


1(K361) PTC NO. 2 RELAY CONTROL CIRCUIT SHORTED TO VOLTAGE 


IPTC NO. 2 RELAY 
| TOTALLY INTEGRATED POWER MODULE 


Diagnostic Test 


1. VERIFY THAT THE DTC IS iS ACTIVE 


WARNING: WHEN THE ENGINE 1S OPERATING, DO NOT STAND IN A DIRECT LINE WITH THE FAN. bo NOT 
PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR FAN. DO NOT WEAR LOOSE CLOTHING. 

NOTE: Hf the TIPM detects and stores a DTC, the TIPM also stores the environmental conditions under 
which the DTC was set. 

NOTE: Before erasing stored DTCs, record these conditions. Attempting to duplicate these conditions may 
assist when checking for an active DTC. 

Turn the ignition on. 

With the scan tool, erase TIPM DTCs. 

With the scan tool, actuate the PTC No. 2 Relay. 

Monitor the scan tool for at least two minutes. 

With the scan tool, read TIPM DTCs. 


is the status Active for this DTC? 
Yes >> Go To 2 


No >> Check for an intermittent condition by inspecting the related wiring harness for chaffed, pierced, 
pinched, and partially broken wires. Also, inspect the related connectors for broken, bent, pushed out, 
spread, corroded, or contaminated terminals. 


2. CHECK PTC NO. 2 RELAY 


With the scan tool, erase ‘TIPM DTCs. 
Turn the ignition off. 

Remove the PTC No. 2 Relay. 

Turn the ignition on. 

With the scan tool, actuate the PTC No. 2 Relay. | 
With the scan tool, read TIPM DTCs. 


NOTE: The scan tool should display an open circuit DTC with the 


(pe i pee ee CA ee bee gee | 


PTC No. 2 Relay removed. ae 
Does the scan tool display: BiOBS-CABIN HEATER 2 CON- 
TROL CIRCUIT HIGH? BTA 
Yes >> GoTo 3 RELAY. 
‘ Z i PYG NG. & 
No 2> Replace the PTC No. 2 Relay in accordance with the Ser- (DIESEL 
vice Information. | | 
Perform the BODY VERIFICATION TEST - VER 1. (Refer ~ 81677195 | 1677095 | 


to & - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). 


LX HVAC - ELECTRICAL DIAGNOSTICS 24 - 203 


Turn the ignition off. 
Disconnect the TIPM harness connectors. 
Remove the ASD Relay from the TIPM. 
Connect a jumper wire between cavity 30 and cavity 87 of the ASD 
Relay Connector. 
Turn the ignition on. 
Measure the voltage of the (K361) PTC No. 2 Relay Control circuit in 
the PTC No. 2 Relay connector. 
is there any voltage present? 


Yes >> Repair the (K3861) PTC No. 2 Relay Control circuit for a 
short to voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
STANDARD PROCEDURE). B1670118 | 


Neo >> Go To 4 


(ese 
i 


4, INSPECT RELATED WIRING & CHECK FOR TSBs 


and the TIPM. 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any probiems found? 


Yes >> Repair as necessary. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the TIPM in accordance with the Service information. 
Perform the BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CON. 
TROL MODULES - STANDARD PROCEDURE). 


24-204 HVAC - ELECTRICAL DIAGNOSTICS 
B1i00A—-RECIRCULATION SWITCH REQUEST INPUT CIRCUIT LOW (ATC) 


For a complete wiring diagram Refer to Section 8W. 


Lx 


Theory of Operation 


The switch input changes when the switch is pushed down. A stored DTC B100A indicates that the Recirculation 
mode switch was stuck in a pushed position for more than 10 minutes, but has since returned to its normal state. 
An active DTC B100A indicates that the Recirculation mode switch is stuck in a pushed position. An active DTC 
B1O0A will prevent proper Recirculation mode switch and status indicator function. 
6 When Monitored: 
With the ignition on. 
« Set Condition: 
if the Recirculation mode switch stays in a pushed position for more than 10 minutes. 


Possible Causes 


| OBJECT HOLDING RECIRCULATION MODE SWITCH IN A PUSHED POSITION 
SUBSTANCE CAUSING RECIRCULATION MODE SWITCH TO GET STUCK IN A PUSHED POSITION 
AIC HEATER CONTROL 


Diagnostic Test 


1 . INSPECT THE A/C HEATER CONTROL FOR DAMAGE 
inspect the A/C Heater Control for damage. 

is the A/C Heater Control damaged? 
Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICALIELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 2 


2. INSPECT FOR OBJECT OR SUBSTANCE CAUSING THE RECIRCULATION MODE SWITCH TO STAY OR 
STICK IN A PUSHED POSITION 


inspect the A/C Heater Control for anything that would cause the | Recirculation mode switch to stay < ar stick in ma 
pushed position. 


Is anything present that would cause the Recirculation mode switch to stay or stick in a pushed posi- 
tion? 


Yes >> Repair as necessary. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


3. CHECK FOR NORMAL RECIRCULATION MODE SWITCH & STATUS INDICATOR FUNCTION 


Turn the ignition on. 

Set the Mode contro! to any position between Panel and Floor. 

Press the Recirculation mode switch on and off several times while observing the Recirculation status indicator. 
Does the Recirculation status indicator turn on and off? 


Yes => Go To 4 


No >> Replace the A/C Heater Control in accordance with the Service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


Lx HVAC - ELECTRICAL DIAGNOSTICS 24 - 205 


Turn the ignition off. wait 10 seconds, and then turn the ignition on. Wait 10 minutes before proceeding. 
With the scan tool, read HVAC DTCs. 

Does the scan tool display active: BiQOA-RECIRCULATION SWITCH REQUEST INPUT CIRCUIT LOW? 
Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST ~— VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24 - 206 


HVAC - ELECTRICAL DIAGNOSTICS 


B105B-RECIRCULATION DOOR CONTROL CIRCUIT OPEN (ATC) 
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complete wiring diagram Refer to Section BW. 
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« When Monitored: 
When actuator movement is requested. 
« Set Condition: 
if the (C268) Recirculation Door Driver circuit or the (C68) Recirculation Door Cormmon Driver circult is opert. 


Possibie Causes 


(C268) RECIRCULATION DOOR DRIVER CIRCUIT OPEN 

(C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT OPEN 
RECIRCULATION DOOR ACTUATOR 

AIC HEATER CONTROL 


Diagnostic Test 


1 . CHECK FOR ACTIVE CONTROL CIRCUIT(PERFORMANCE DTCs 


Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of all 
HVAS related symptoms. 


No >> Go To 2 


Turn the ignition off. 
Disconnect the A/C Heater Contral C2 harness connector. 


Measure the resistance between the (C268) Recirculation Door Driver A ) | 
circuit and the (C68) Recirculation Door Common Driver circuit in the ee 
A/G Heater Control C2 harness connector. 


is the resistance above 70.0 ohms? 


Yes >> Go To 3 


No >> Replace the A/C Heater Control in accordance with the Ser- | 
vice Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIG CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
! 
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24-208 HVAC - ELECTRICAL DIAGNOSTICS 


3. CHECK THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT FOR AN OPEN 


Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance of the (C268) Recirculation Door Driver circuit 
between the Recirculation Door Actuator harness connector and the 
A/C Heater Control C2 harness connector, 


is the resistance below 5.0 ohms? 


Yes >> Go To 4 


No >> Repair the (C268) Recirculation Door Driver circuit for an 
open. 
Perform BODY VERIFICATION TEST ~ VER 7. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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4. CHECK THE (C68) RECIRCULATION DOOR COMMON DRIVER CIRCUIT FOR AN OPEN 


Measure the resistance of the (C68) Recirculation Door Common Driver 
circuit between the Recirculation Door Actuator harness connector and 
the A/G Heater Control C2 harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Replace the Recirculation Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Repair the (C68) Recirculation Door Common Driver circuit 
fer an open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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B105C-RECIRCULATION DOOR TRAVEL RANGE TOO SMALL (ATC) 


For a complete wiring diagrarn Refer to Section SW. 


Theory of Operation 


The A/C Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new A/C Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur- 
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the A/G Heater Control first moves the door to its soft stop, and then courts the nurnber of pulses it takes 
fo move the door to its other stop. An expected range of span is stored in the contral’s memory. If the measured 
calibration value is less than the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibralion faults at the beginning of the calibration procedure. 
e When Monitored: 
During actuator calibration. 
e Set Condition: 
if the total span of the Recirculation Door is less than the low range limit. 


Possible Causes 


DOOR DRIVER ELECTRICAL CIRCUIT(S) 


RECIRCULATION DOOR SEIZED, BINDING, OBSTRUCTED 
RECIRCULATION DOOR ACTUATOR 
AIG HEATER CONTROL 


Diagnostic Test 


A. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE & CONTROL CIRCUIT OPEN DTCs 


Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE or KXXXX CONTROL 
CIRCUIT OPEN DTCs? 


Yes >> Diagnose and repair the DTC(s). If present, diagnose and repair all Control Circult/Performance DTCs 
before diagnosing Control Circuit Open DTCs. Refer to the Table of Contents in this Section for a com- 
plete list of all HVAC related symptoms. 


No z> Go To 2 


2. INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE RECIRCULATION 
DOOR TO SEIZE OR BIND 


Turn the ignition off. 
Inspect the actuator, linkage, and housing assembly for a condition causing the recirculation door to seize or bind. 


Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 
Yes >> Repair as necessary in accardance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODBULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


Neo >> Go To 3 


24-210 HVAC - ELECTRICAL DIAGNOSTICS LX 


a CHECK RECIRCULATION DOOR TRAVEL 


Remove the Recirculation Door Actuator frorn the A/C Heater Housing Assembly. 


By hand, attempt to rotate the door in both directions. The door should aperate smoothly in both directions over the 
entire span of travel (approximately 100 degrees). 


Does the door operate smoothly in both directions over the entire span of travel? 


Yes »> Replace the Recirculation Door Actuator in accordance with the Service Information. Then, Go To 4. 


No >> Hepair as necessary in accordance with the Service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRIGAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


4. RUN THE ACTUATOR CALIBRATION TEST 


Turn the ignition on. 


With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs, 


Does the scan tool display: B105C~RECIRCULATION DOOR TRAVEL RANGE TOO SMALL? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 6 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


Lx ————____$_______——-________. HVAC - ELECTRICAL DIAGNOSTICS 24-211 
Bi05D-RECIRCULATION DOOR TRAVEL RANGE TOO LARGE (ATC) 


For a complete wiring diagram Refer to Section BW. 


Theory of Operation 


The A/G Heater Control calibrates each actuator individually. Autormnatic calibration occurs upon power up after 
installing a new A/C Heater Control. Manual calibration occurs by sending a command with the scan tool, The pur- 
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the A/C Heater Control first moves the door to its soft stop, and then counts the number of pulses it fakes 
to move the door to its other stop. An expected range of span is stored in the contral’s memory. lf the measured 
calibration value exceeds the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure. 
« When Monitored: 
During actuator calibration. 
e Set Condition: 
lf the total span of the Recirculation Door exceeds the high range limit. 


DOOR DRIVER ELECTRICAL CIRCUIT(S) | 
RECIRCULATION DOOR OR A/C HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, MISSING, 


BROKEN 
RECIRCULATION DOOR ACTUATOR 
A/C HEATER CONTROL 


Diagnostic Test 


With the scan tool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE or XXXX CONTROL 
CIRCUIT OPEN DTCs? 


Yes >> Diagnose and repair the DTC(s). If present, diagnose and repair all Control Circuit/Performance DTCs 


before diagnosing Control Circuit Open DTCs. Refer to the Table of Contents in this Section for a com- 
plete list of all HVAC related symptoms. 


No >> Go To 2 


2. CHECK FOR A BROKEN RECIRCULATION DOOR ACTUATOR 


Turn the ignition off. 
Remove the Recirculation Door Actuator from the A/C Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 


Noes the actuator turn in elther direction? 


Yes >> Replace the Recirculation Door Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


24-212 HVAC - ELECTRICAL DIAGNOSTICS Lx 


2 CHECK THE RECIRCULATION DOOR & A/C HEATER HOUSING FOR WARPED, WORN, DAMAGED, 
MISSING, & BROKEN COMPONENTS 

inspect for excessively worn, disconnected, missing, or broken door linkage. inspect for a damaged or broken A/C 

Heater Housing Assembly. Inspect for a warped or broken door, and missing door seals. Rotate the door frorn stop 

to stop. The door should rotate approximately 100 degrees. 


Are there any physical or mechanical problems with the door or housing? 


Yes >> Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the Recirculation Door Actuator in accordance with the Service Information. Then, Go To 4. 


4. RUN THE ACTUATOR CALIBRATION TEST 


Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Does the scan tool display: B105D-RECIRCULATION DOOR TRAVEL RANGE TOO LARGE? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 

No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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Bi06B—REAR DEFROST CONTROL CIRCUIT LOW (ATC) 
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For a complete wiring diagram Refer te Section 6W. 


24-214 HVAC - ELECTRICAL DIAGNOSTICS 


e When Monitored: 
With ignition on. 

* Set Condition: 
i tne EBL output is turned off and the (C115) Rear Window Defogger Relay Control circuit is either shorted to 
ground or open. 


4 


Possible Causes 


(C115) REAR WINDOW DEFOGGER RELAY CONTROL CIRCUIT SHORTED TO GROUND 
(C115) REAR WINDOW DEFOGGER RELAY CONTHOL CIRCUIT OPEN 

REAR WINDOW DEFOGGER RELAY 

AIC HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


1 » INSTALL A SUBSTITUTE REAR WINDOW BDEFOGGER RELAY & THEN CHECK FOR DTC 8106B—REAR 
DEFROST CONTROL CIRCUIT LOW 

Turn the ignition on. 

Verify that the EBL mode switch is off. 

Turn the ignition off. 

install a substitute Rear Window Defogger Relay. 

Turn the ignition on. 

With the scan tool, erase HVAC DTCs, 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 

With the scan tool, read HVAC DTCs. 


Does the scan tool display: BIO6B-REAR DEFROST CONTROL 
CIRCUIT LOW? 


Yes >> Go To 2 | 


| RELAY: 
No >> Replace the original Rear Window Defogger Relay in accor- ; BEAR DONE 


dance with the Service Information. ee 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


81465be0 


> 24-215 


HVAC - ELECTRICAL DIAGNOSTICS 


2. CHECK (C115) REAR WINDOW DEFOGGER RELAY CONTROL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 

Remove the substitute Rear Window Defogger Relay. 

Disconnect the A/C Heater Control C1 harness connector. 

Measure the resistance of the (C115) Rear Window Defogger Relay 


Control circuit between ground and the A/C Heater Control Ci harness 
connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C115) Rear Window Defogger Relay Control 
circuit for a short to ground. Reinstall the original Rear Win- 
dew Defogger Relay. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 
No >> Go To 3 


3: CHECK (C115) REAR WINDOW DEFOGGER RELAY CONTROL CIRCUIT FOR AN OPEN 
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Measure the resisiance of the (C115) Rear Window Defogger Relay 
Control circuit between the Rear Window Defogger Relay connactor ter- 
minal 85 in the PDC and the A/C Heater Control Cf harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. Reinstall the original Rear Window Defog- 
ger Relay. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIG CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 


Repair the {C115} Rear Window Defogger Relay Control 
circuit for an open. Aeinstall the original Rear Window 
Defogger Relay. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FAONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING}. 
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24-216 HVAC - ELECTRICAL DIAGNOSTICS 
B106C-REAR DEFROST CONTROL CIRCUIT HIGH (ATC) 
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For a complete wiring diagram Refer to Section aw. 
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« When Monitored: 
With ignition on. 

« Set Condition: 
H the EBL output is turned on and the (C115) Rear Window Defogger Melay Control circuit is either shorted to 
vollage or open. 


rertrsccenai nammemesstaniyaeie 


Possible Causes 


(C115) REAR WINDOW DEFOGGER RELAY CONTROL CIRCUIT SHORTED TO VOLTAGE 
(C115) REAR WINDOW DEFOGGER RELAY CONTROL CIRCUIT OPEN 

REAR WINDOW DEFOGGER RELAY 

A/G HEATER CONTROL 


9s ct SOT MASA Rect Si sr ASCO 


is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


1 . INSTALL A SUBSTITUTE REAR WINDOW DEFOGGER RELAY & THEN CHECK FOR DTC B106C-REAR 
DEFROST CONTROL CIRCUIT HIGH 


Turn the ignition on. 
Verify that the EBL mode switch Is off. 
Turn the ignition off, 

install a substitule Rear Window Defogger Relay. 4 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs. - 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Press the EBL mode switch is on. 

With the scan tool, read HVAC DTCs. as 


Does the scan tool display: BIO6C~REAR DEFROST CONTROL. 
CIRCUIT HIGH? 
RELAY. 


Yes >> Go To 2 REAR WINDOW 
3 * DEF OSGeER, 
No >> Replace the original Rear Window Defogger Relay in accor | Staaten 


dance with the Service Information. em, s = 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 

~ ELECTRICALVELECTRONIC CONTROL MOOULES/ 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 

ING). 


a? 


a6 


BTA 
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2. CHECK (C115) REAR WINDOW DEFOGGER RELAY CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 


Turn the ignition on. 

Verify that the EBL mode switch is off. 

Turn the ignition off. 

Remove the substitute Rear Window Defogger Relay. 
Disconnect the A/C Heater Control Ci harness connector. 
Turn the ignition on. 


Measure the voltage of the (C118) Rear Window Defogger Relay Con- 
tral cireuit, 


is the voltage above 0.2 volts? 


Yes >> Repair the (C115) Rear Window Defogger Relay Contral 
circuit for a short to voltage. Reinstall the original Rear Win- 
dow Defogger Relay. | 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 peta intarthg 
- ELECTRICALYELECTRONIC CONTROL MODULES/ {ATC} ravens | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- —— = 
ING). 


No >> Go To 3 


3. CHECK (C115) REAR WINDOW DEFOGGER RELAY CONTROL CIRCUIT FOR AN OPEN 
Turn the ignition off. a Ba, - 
Measure the resistance of the (C115) Rear Window Defogger Relay Ty 

Ee 


Control circuit between the Rear Window Defogger Relay connector ter- 
minal 85 in the PDC and the A/C Heater Control C1 harness connector, 


is the resistance below 5.0 ohms? 


Yes >> Replace the A/C Heater Control in accordance with the Ser- 
vice information. Reinstall the original Rear Window Defag- | 
ger Relay. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- RELAY. Bs | 
rey REAR WINDOW 
IN ). ' DEFGGGER | 


No => Repair the (C115) Rear Window Defogger Relay Control | i 
circuit for an open. Reinstall the original Rear Window 
Detogger Relay. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


CONTROLAIO. 
HEATER 61 
Jats) 
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81001-A/C SWITCH REQUEST INPUT CIRCUIT LOW (ATC) 


For a complete wiring diagram Refer to Section ew. 


Theory of Operation 


The switch input changes when the switch is pushed down. A stored DTC B1001 indicates that the A/C mode switch 
was stuck in a pushed position for more than 10 minutes, but has since returned to its normal state. An active DTC 
61001 indicates that the A/C mode switch is stuck in a pushed position. An active DTC B1001 will prevent proper 
A/G mode switch and status indicator function. 
« When Monitored: 
With the ignition on. 
* Set Condition: 
If the A/C mode switch stays in a pushed position for more than 10 minutes. 


Possible Causes 


OBJECT HOLDING A/G MODE SWITCH IN A PUSHED POSITION 
SUBSTANCE CAUSING A/C MODE SWITCH TO GET STUCK IN A PUSHED POSITION 
A/C HEATER CONTROL 


ttc eA AACA TAA Pee eae PHT Aa yn owen 


Diagnostic Test 


1. INSPECT THE A/C HEATER CONTROL FOR DAMAGE 
inspect the A/G Heater Control for damage. 
Is the A/C Heater Control damaged? 


Yes >> Replace the AYC Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MOBULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 2 


2. INSPECT FOR OBJECT OR SUBSTANCE CAUSING THE AIC MODE SWITCH TO STAY OR STICK INA 
PUSHED POSITION 


inspect the A/C Heater Control for anything that would cause the A/G mode switch to stay or stick in a pushed 
position. 


is anything present that would cause the A/C mode switch to stay or stick In a pushed position? 


Yes >> Repair as necessary. 
Pariorm BODY VERIFICATION TEST -— VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


3. CHECK FOR NORMAL A/C MODE SWITCH & STATUS INDICATOR FUNCTION 


Turn the ignition on. 
Set the Blower control to any position except OFF. 
Set the Mode control to any position except Auto. 
Press the A/C mode switch on and off several times while observing the A/C status indicator. 


Does the A/C status indicator turn on and off? 


Yes >> Go To 4 


No >> Replace the A/C Heater Controi in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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4. VERIFY THAT DTC B1001-A/C SWITCH REQUEST INPUT CIRCUIT LOW IS STILL ACTIVE 
With the scan tool, erase HVAC DTCs. 
Turn the ignition off, wait 10 seconds, and then turn the ignition on. Walt 10 minutes before proceeding. 
With the scan tool, read HVAC DTCs. 
Does the scan iool display active: B1Q01-A/C SWITCH REQUEST INPUT CIRCUIT LOW? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTHOL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICALVELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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B1016-REAR DEFROST SWITCH REQUEST INPUT CIRCUIT LOW (ATC) 


For a complete wiring diagram Refer ta Section BW. 


Theory of Operation 


The switch input changes when the switch is pushed down. A stored DTC B1016 indicates that the EBL mode 
switch was stuck in a pushed position for more than 10 minutes, out has since returned to its normal state. An 
active DTC 681016 indicates that the EBL mode switch is stuck in a pushed pasition. An active DTC BiGi6 will 
prevent proper EBL mode switch and status indicator function. 
« When Monitored: 
With the ignition on. 
e Set Condition: 
if the EBL mode switch stays in a pushed position for more than 70 minutes. 


Possible Causes 


OBJECT HOLDING EBL MODE SWITCH IN A PUSHED POSITION 


SUBSTANCE CAUSING EBL MOBE SWITCH TO GET STUCK IN A PUSHED POSITION 
AG HEATER CONFROL 


Diagnostic Test 


1 INSPECT THE A/C HEATER CONTROL FOR DAMAGE 


inspect the A/C Heater Control for r damage. 
is the A/C Heater Control damaged? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAVELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 2 


2. INSPECT FOR OBJECT OR SUBSTANCE CAUSING THE EBL MODE SWITCH TO STAY OR STICK IN A 
PUSHED POSITION 


inspect the A/G Heater Control for anything that would cause the EBL. mode switch to stay © or stick i ina pushed 
position. 


is anything present that would cause the EBL mode switch to stay or slick in a pushed position? 


Yes >> Repair as necessary. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


De: CHECK FOR NORMAL EBL MODE SWITCH & STATUS INDICATOR FUNCTION _ 


Turn the ignition on. 
Press the EBL mode switch on and off several times while observing the EBL status indicator. 


Dees the EBL status indicator turn on and off? 


Yes >> Go To 4 


No >> Beplace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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4. VERIFY THAT DTC B1016-REAR DEFROST SWITCH REQUEST INPUT CIRCUIT LOW [IS STILL ACTIVE 
With the scan tool, erase HVAC DTCs. 
Turn the ignition off, wait 19 seconds, and then turn the ignition on. Wait 10 minutes before proceeding. 
With the scan tool, read HVAC DTCs. 

Does the scan tool display active: BiOiG-REAR DEFROST SWITCH REQUEST INPUT CIRCUIT LOW? 
Yes >> Replace the A/C Heater Control in accordance with the Service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer fo 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODBULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BOBY VERIFICATION TEST — VER 7. (Refer to 8 ~ ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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B1031~EVAPORATOR FIN TEMPERATURE SENSOR CIRCUIT LOW (ATC) 
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For a complete wiring diagram Refer to Section aw. 
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« When Monitored: 
With the ignition on. 
* Set Condition: 
lf the Evaporator Temperature Sensor input is out of range toward the fow voltage threshold, 
~~ Possible Causes 


| (C21) EVAPORATOR TEMPERATURE SENSOR SEGNAL CIRCUIT SHORTED TO GROUND 


| (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO (C121) SENSOR GROUND 
CIRCUIT 


| EVAPORATOR TEMPERATURE SENSOR 

| A/C HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


| . CHECK FOR DTC B1031~EVAPORATOR FIN TEMPERATURE SENSOR CIRCUIT LOW WITH 
EVAPORATOR TEMPERATURE SENSOR HARNESS CONNECTOR DISCONNECTED 


Turn the ignition off, a 
Disconnect the Evaporator Temperature Sensor harness connector. io 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs, 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 

With the scan tool, read HVAC DTCs. 


Does the scan tool display: 81031-EVAPORATOR FIN TEMPER- | 
ATURE SENSOR CIRCUIT LOW? 2 
| 


Yes >> Go To 2 


No >> Replace the Evaporator Temperature Sensor in accordance 
with the Service Information. 


SENSOR. 
EVAPORATOR 
TEM PERATURE 


O1ka1 oie 


i 
4 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & 
- ELECTRICAVELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING}. 
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2. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 

Disconnect the A/C Heater Control C2 harness connector. 

Measure the resistance of the {C21} Evaporator Temperature Sensor 
Signal circuit between ground and the A/C Heater Contro| C2 harness 
connector. 


Is the resistance below 10k ohms? 


Yes >> Repair the (C21) Evaporator Temperature Sensor Signal 
circuit for a short to ground. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 3 


CONTRGL-&/O- 
i HEATER 62 
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3. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO (C121) 
SENSOR GROUND CIRCUIT 
Measure the resistance between the (C21) Evaporator Temperature 


Sensor Signal circuit and the (C121} Sensor Ground circuit in the A/C 
Heater Control C2 harness connector, 


ie 


is the resistance below 10k ohms? 


Yes >> Repair the (C21) Evaporator Temperature Sensor Signal 
circuit for a short to the (C121) Sensor Ground circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). i 


No >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. § 
Perform BODY VERIFICATION TEST — VER 1. (Referto 8 | 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- COM TBEL-RIE- 


1i 12 HEATER €2 
ING). (ate) 


GRAY 
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B1032~-EVAPORATOR FIN TEMPERATURE SENSOR CIRCUIT HIGH (ATC) 


[See Gs ee ac “| CONTROL-A/C- 
| EVAPORATOR | HEATER 
TEMPERATURE © JATO} 
| SENSOR SENSOR | 
i. GROUND er 
42 li 41 ‘Ss 
i t 
cu en 
2 u 
DBAS DEAG 
" ‘@ a —w e202 
eval ra 
20 2 
Dens DRAG 
d i 
SENSOR. 
EVAPORATOR 
| TEMPERATURE 


SENSOR 
EVAPORATOR 
TEMPERATURE 


CGRTRGLA/E- 
HEATER €2 
{ATG} 


etigiges 


Lx 


For a complete wiring diagram Refer to Section SW. 
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e When Monitored: 
With the ignition on. 
« Set Condition: 
if ihe Evaporator Temperature Sensor input is oul of range toward the high voltage threshold, 


__ Possible Causes 


(G21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT OPEN 

(C121) SENSOR GROUND CIRCUIT OPEN 

EVAPORATOR TEMPERATURE SENSOR 

AIG HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer ta HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


ue CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 


Tum the ignition off, 
Disconnect the A/C Heater Control C2 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C21) Evaporator Temperature Sensor Sig- 
nal circuit. 
ig the voltage above 0.2 volts? 


Yes >> Repair the (C21) Evaporator Temperature Sensor Signal 
circuit for a short to voltage, 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 2 


CONTROL-AjC- 
HEATER 02 
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2. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIACUIT, (C121) SENSOR GROUND 
CIRCUIT, & EVAPORATOR TEMPERATURE SENSOR 


Tur the ignition off. 


Measure the resistance between the (C21) Evaporator Temperature 
Sensor Signal circult and the (C121) Sensor Ground circuit in the A/C ( | 


Heater Control C2 harness connector. The approximate circuit resis- 
tance should be as follows: 
« 1468 ohms @ 40°C (104°F) 
« 1800 ohms @ G5°C (95°F) GRAY 
® 2221 ohms @ 30°C (B6°F) 
® 2757 ohms @ 25°C (77°F) 
® 3443 ohms @ 20°C (68°F) ' ie 
« 4330 ohms @ 15°C (59°F) 
« 5485 ohms @ 10°C (50°F) 4 i 4g 
e 6998 ohms @ 5°C (41°F) 
e 7354 ohms @ 4°C (39°F) 7 
CONTROL.a/c. 
» 7731 ohms @ S°C (37°F) HWW HEATER G2 
» 8130 ohms @ 2°C (36°F) ete] 
» 8553 ohms @ 1°C (34°F) — Hadi cae 


6 9000 ohms @ 0°C (32°F) 
is the resistance within the specifications? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST —- VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 


3. CHECK (Cet) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 
Disconnect the Evaporator Temperature Sensor harness connector. 


Measure the resistance of the (C21) Evaporator Temperature Sensor 
Signal circuit between the A/C Heater Control C2 harness connector 
and the Evaporator Temperature Sensor harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Go To 4 


No >> Repair the (C21) Evaporator Temperature Sensor Signal 
circuit jor an open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICALYELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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the A/C Heater Control C2 harness connector and the Evaporator Tem- 
perature Sensor harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Replace the Evaporator Temperature Sensor in accordance 
with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
» ELECTRICALYELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING), 

No >> Repair the (C121) Sensor Ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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24-230 HVAC - ELECTRICAL DIAGNOSTICS 
61034-INFRARED TEMPERATURE SENSOR INPUT CIRCUIT LOW (ATC) 


For a complete wiring diagram Refer to Section 8W. 
« When Monitored: 
With the ignition on. 
e Set Condition: 
If the IR Sensor fails the intemal self test. 


Possible Causes 
A/G HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid, Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test precedures. 


LL 


Diagnostic Test 


{ . REPLACE THE A/C HEATER CONTROL 


Repair 
Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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B1035~INFRARED TEMPERATURE SENSOR INPUT CIRCUIT HIGH (ATC) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
« Set Condition: 
if the IR Sensor fails the internal self test. 


Possible Causes 
AIC HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


1. REPLACE THE A/C HEATER CONTROL 


Repair 
Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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B1040-PANEL MODE DOOR 1 CONTROL CIRCUIT/PERFORMANCE (ATC) 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The A/C Heater Control monitors the door driver circuits during actuator operation for shorts to ground, shorts to 
battery, and shorts to other door driver circuits. if detected, the A/C Heater Control reports these types of faults as 
Control Circuit/Performance DTCs. 
« When Monitored: 
When actuator movement is requested. 
* Set Condition: 
if the A/C Heater Control detects an excessive current draw on any of the door driver circuits while attempting 
to drive this door actuator. 


Possible Causes 


DOOR DRIVER CIRCUIT(S) SHORTED TO VOLTAGE 
DOOR DRIVER CIRCUIT(S) SHORTED TO GROUND 
DOOR DRIVER CIRCUITS SHORTED TOGETHER 
DOOR ACTUATOR(S) 

AIC HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


1 . CHECK THE DOOR DRIVER CIRCUITS FOR A SHORT TO VOLTAGE 
Turn the ignition off. 


Disconnect the A/C Heater Control C2 harness connector. - 
Turn the ignition on. <=} 
Measure the voltage of the (C266) Mode Door Driver circuit, the (C66) : " “€eD) 
Mode Door Common Driver circuit, the (C255) Left Blend Door Driver = P ‘ ed 
circuit, the (C55) Left Blend Door Cornmon Driver circuit, the (0252) 12 ae a 
Right Blend Door Driver circuit, the (O52) Right Blend Door Common if RRL 8 
Driver circult, the (C268) Recirculation Door Driver circuit, and the (C68) epee ra 
Recirculation Door Common Driver circuit. vy Ae 
is the voltage above 0.2 volts on any of the circuits? a! 0g eee 

Yes >> Repair all circuits with voltage above 0.2 volts for a short to = 

voltage. pectieaents 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 2 10 are 

- ELECTRICAL/ELECTRONIC CONTROL MODULES/ setae 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST-  L. 


ING). 
No => Go To 2 
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Measure the resistance of the (C266) Mode Door Driver circuit, the 
(C66) Mode Door Common Driver circuit, the (C255) Left Blend Door 
Driver circult, the (C55) Left Blend Door Common Driver circuit, the 
(C252) Right Blend Door Driver circuit, the (CS2) Right Blend Door 
Common Driver circuit, the (C268) Recirculation Door Driver circuit, and 
the (C68) Recirculation Door Common Driver circult between ground 
and the A/C Heater Control C2 harness connector. 


is the resistance below 10k ohms on any of the circuits? 


er 
eee) « 


Yes >> Repair all circuits with a resistance below i0k ohms for a 


short to ground. ) seer 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 srqoiine 

- ELECTRICAV/ELECTRONIC CONTROL MODULES/ | 910 re 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | 

ING). 815103 


No >> Go Tad 


2 CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND DOOR 
DRIVER CIRCUIT, THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C252) RIGHT BLEND 
DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 


and the (C255) Left Blend Door Driver circuit, the (C55) Left Blend 
Door Common Driver circuit, the (C252) Right Blend Door Driver circuit, 
the (C52) Right Bland Door Comrnon Driver circuit, the (0268) Recir- 
culation Door Driver circuit, and the (C68) Recirculation Door Common 
Driver circuit. 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair ali circuits with a resistance below 10k ohms for a 
short to the (C266) Mode Door Driver circuit. — gray 
Perform BODY VERIFICATION TEST ~ VER 1. (Referto 8 | - a 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | 
ING). 


No >>» Go To 4 


CON TROL-A/e. 
HEATER 2 
(ATC! 


BiSeHEaT 
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4. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND 
DOOR DAIVER CIRCUIT, THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C252) RIGHT 
BLENO DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE 
(C268) RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON 
DRIVER CIRCUIT 


Measure the resistance between the (O66) Mode Door Gommn on Driver a 
circuit and the (C255) Left Blend Door Driver circuit, the (C&5) Left | 1 
Biend Door Common Driver circuit, the (C252) Right Blend Door Driver ( 


circuit, the (C52) Right Blend Door Common Driver circuit, the (C268) 
Recirculation Door Driver circuit, and the (C68) Recirculation Door 
Cornmion Driver circuit. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C66) Mode Door Cornmon Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Referto 8 ; ia GRAY 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | amit | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- : 7 
| 
| ' 
| | 
i | 
| 
| 


ING). 
No >> Go To 45 


CONTEOL-A/G- 
HEATER Ge 
{TG} 


| a i 
Qtsistde 
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5, CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C252) RIGHT BLEND 
DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRGUIT 


Measure the resistance between the (C255) Left Blend Door Driver cir- 
cuit and the (C252) Right Blend Door Driver circuit, the (C52) Right 
Blend Door Common Driver circuit, the (C268) Recirculation Door Driver 
circuit, and the (C68) Recirculation Door Common Driver circuit. 


is the resistance below 10k ohms on any of the circuits’? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to (C255) Left Bland Door Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
~ ELECTRICAVELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No e-= Go To 6 
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6. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C252) 
RIGHT BLEND DOOR DRIVER CIRCUIT, THE (C52) RIGHT GLEND DOOR COMMON DRIVER CIRCUIT, 
THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON 
DRIVER CIRCUIT 


Measure the resistance between the (C55) Left Blend Door Common 
Driver circuit and the (O252) Right Blend Door Driver circuit, the (C52) 
Right Blend Door Common Driver circuit, the (C268) Recirculation Door 
Driver circult, and the (C68) Recirculation Door Common Driver circuit. 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short fo (C55) Left Blend Door Common Driver circuit. 
Perform BODY VERIFICATION TEST ~- VER 1. (Refer to 8 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 7 
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7. CHECK THE (C252) RIGHT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 

Measure the resistance between the (C252) Right Blend Door Driver 


circuit and the (C268) Recirculation Door Driver circuit and the (C68) 
Recirculation Door Common Driver circuit. 


Sat ™ 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C252) Right Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 8 
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8. CHECK THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 


CIRCUIT 


Measure the resistance between the (C52) Right Blend Door Common 
Driver circuit and the (C268) Recirculation Door Driver circuit and the 
{C68) Racirculation Door Common Driver circuit, 


is the resistance below 10k ohms on any of the circults? 
Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C52} Right Blend Door Common Driver circuit. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 9 


Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C66) Mode Door Common Driver circuit in the A/C Heater 
Control C2 harness connecior. 


is the resistance below 30.0 ohms? 


Yes >> Go To 10 
No >> Go To 11 


CONT ROL.AMS. 
HEATER G2 
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1 0. CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C66) MODE DOOR 
COMMON DRIVER CIRCUIT 


Disconnect the Mode Door Actuator harness connector. 

Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C66) Mode Door Common Driver circuit in the A/C Heater 
Control C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C266) Mode Door Driver circuit for a short to 
the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

Ne >> Replace the Mode Door Actuator in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 


- ELECTRICAL/ELECTRONIC CONTROL MODULES/ CONTROL. 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- a 
ING). 


BAIA 


1 1 » CHECK THE LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 
Measure the resistance between the (C255) Left Blend Door Driver cir- 


cuit and the (C55) Left Blend Door Common Driver circuit in the A/C 
Heater Control C2 harness connector. \ ) 


is the resistance below 30.0 ohms? 


Yes >> Go To 12 
No >> Go To 13 


CONTROL-A/C. 
HEATER 02 
{ATC} 


AES Haae 
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1 2. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C55) LEFT BLEND 

BOOR COMMON DRIVER CIRCUIT 
Disconnect the Left Blend Door Actuator harness connector. 
Measure the resistance between the (0255) Left Blend Door Driver cir- re) 


' 
| t 


cult and the (C55) Left Blend Door Common Driver circuit in the A/C 
Heater Control C2 harness connector. as 4 


is the resistance below 10k ohme? 


Yes >> Repair the (C255) Left Blend Door Driver circuit fora short | 
to the (C55) Left Blend Door Common Driver circuit. BRAY 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). | ! 
No >> Replace the Left Blend Door Actuator in accordance with | 
the Service Information. ra 
g 
| 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAVELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


HEATER C2 
(ATG) 


BAGEGHEE 
Leena 


1 3 CHECK THE RIGHT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 
Measure the resistance between the (C252) Right Blend Door Driver 


circuit and the (C52) Right Blend Door Common Driver circuit in the fe) oo [4 


A/G Heater Control C2 harness connector. 
is the resistance below 30.0 ohms? 


Yes >> Go To 14 | 
No >> Go To 15 


i GORTHOL A/G. 
HEATER 62 
{aTe) 


| BBs | 
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1 4, CHECK THE (C252) RIGHT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C52) RIGHT 
BLEND DOOR COMMON DRIVER CIRCUIT 


Disconnect the Right Blend Door Actuator harness connector. 
Measure tne resistance between the (C252) Right Blend Door Driver 
circuit and the (C52) Right Blend Boor Common Driver circuit in the 
A/C Heater Control C2 harness connector. 


is the resistance below 10k ohms’? 


Yes >> Repair the (C252) Right Blend Door Driver circuit for a 
short to the (C52) Right Blend Door Cormrnon Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
~ ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Right Blend Door Actuator in accerdance with 
the Service Information. | 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
| 


ING). 
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| 5, CHECK THE RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C268) Recirculation Door Driver 
circuit and the (C68) Recirculation Door Common Briver circuit in the 
A/C Heater Control C2 harness connector. 


is the resistance below 30.0 ohms? 


Yes >> Go To 16 
No >> Go To 17 


COW TROL-A/C- 
HEATER ¢2 
[ATC] 


abtadda 


c— 


DE mene renenctrernenmernanne HVA ~ ELECTRICAL DIAGNOSTICS 24 - 241 


1 6. CHECK THE (C268) RECIRCULATION DOGR DRIVER CIRCUIT FOR A SHORT TO THE (C68) 
RECIRCULATION DOOR COMMON DRIVER CIRCUIT 


Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance between the (C268) Recirculation Door Driver 
circuit and the (C68) Recirculation Door Common Driver circult in the 
A/G Heater Control C2 harness cannector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C268) Recirculation Door Driver circuit for a 

shart to the (C68) Recirculation Door Gommon Driver cir- 
cuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Replace the Recirculation Door Actuator in accordance with 
the Service Information. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & 
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- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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17. RUN THE ACTUATOR CALIBRATION TEST 


Reconnect the A/C Heater Control C2 harness connector. 

Reconnect the all of the Door Actuator harness connectors. 

Turn the ignition on. 

With the scan tool, erase HVAC DTCs. 

Turn the ignition off, wait 10 seconds, and then turn the ignition on. 

With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Does the scan tool only display: B1040-PANEL MODE DOOR 1 CONTROL CIRCUIT/PERFORMANCE? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1, (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 

No, Other DTC(s} Displayed 
Diagnose and repair the other DTC(s). Refer to the Table of Contents in this Section for a complete list 
of all HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


24-242 HVAC - ELECTRICAL DIAGNOSTICS 
B1043-~PANEL MODE DOOR 1 CONTROL CIRCUIT OPEN (ATC) 
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For a complete wirng diagram Reler io Section GW. 
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« When Monitored: 
When actuator movement is requested. 
e Set Condition: 
fF the (C266) Mode Door Driver circuit or the (C66) Mode Door Common Driver circult is open. 


| (C266) MODE DOOR DRIVER CIRCUIT OPEN 


| (C66) MODE DOOR COMMON DRIVER CIRCUIT OPEN 
MODE DOOR ACTUATOR 
A/C HEATER CONTROL 


Diagnostic Test 


With the scan tool, read active HVAC DTCs. 
Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete fist of all 
HVAC related symptoms. 


No >> Go To 2 


Turn the ignition off. 

Disconnect the A/C Heater Control C2 harness connector. 

Measure the resistance between the (C266) Mode Door Driver circuit 
and the (C66) Mode Door Common Driver circuit in the A/C Heater 
Control C2 harness connector. 


Is the resistance above 70.0 ohms? 
Yes >> Go To 3 


No >> Replace the A/C Heater Contral in accordance with the Ser 
vice Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


COWTROLA/C- 
HEATER ¢2 
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3. CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR AN OPEN 


> 4 


Disconnect the Mode Door Actuator harness connector. 

Measure the resistance of the (C266) Mode Door Driver circuit between 
the Mode Door Actuator harness connector and the A/C Heater Contre) 
G2 harness connecter. 


Is the resistance below 5.0 ohms? 


Yes >> Go To 4 


No >> Repair the (C266) Mode Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


4. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR AN OPEN 


Measure the resistance of the (C66) Mode Door Common Driver circuit 
between the Mode Door Actuater harness connector and the A/C 
Heater Control C2 harness connector. 


is the resistance below 5.0 ohrns? 


Yes >> Replace the Mode Door Actuator in accordance with the 
Service information. 
Perform BODY VERIFICATION TEST ~— VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Repair the (C66) Mode Door Gommon Driver circuit for an 
open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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B1044—PANEL MODE DOOR 1 TRAVEL RANGE TOO SMALL (ATC) 


For a complete wiring diagrarn Refer to Section 8W. 


Theory of Operation 


The A/G Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new A/C Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur- 
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the A/G Heater Control first moves the door to its soft stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control’s memory. If the measured 
calibration value is less than the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure. 
« When Monitored: 
During actuator calibration. 
¢ Set Condition: 
if the total span of the Mode Door is less than the low range limit. 


Passible Causes 


MODE DOOR SEIZED, BINDING, OBSTRUCTED 
MODE DOOR ACTUATOR 
AIG HEATER CONTROL 


Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE or XXXX CONTROL 
CIRCUIT OPEN DTCs? 


Yes >> Diagnose and repair the DTC(s). If present, diagnose and repair all Control Circuit/Performance DTCs 
before diagnosing Control Circult Open DTCs. Refer to the Table of Contents in this Section for a com- 
plete list of all HVAC related symptoms. 


No >> Go To 2 


2 . INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE MODE DOOR TO SEIZE 
OR BIND 


Turn the ignition off. 
Inspect the actuator, linkage, and housing assembly for a condition causing the mode door to seize or bind. 


Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 


Yes >> Repair as necessary in accordance with the Service information, 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> GoTo 3 
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3. CHECK MODE DOOR TRAVEL 


Remove the Mode Door Actuator from the A/C Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over the 
entire span of travel (approximately 240 degrees). 


Does the door operate smoothly in both directions over the entire span of travel? 


Yes >> Replace the Mode Door Actuator in accordance with the Service Information. Then, Go To 4. 


No >> Repair as necessary in accordance with the Service information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


4. RUN THE ACTUATOR CALIBRATION TEST 


Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Does the scan tool display: B1044-PANEL MODE DOOR 1 TRAVEL RANGE TOO SMALL? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICALV/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Perform BODY VERIFICATION TEST — VER 14. (Refer to 8 - ELECTRICAL/VELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


LX HVAC - ELECTRICAL DIAGNOSTICS 24 - 247 
B1045—PANEL MODE DOOR 1 TRAVEL RANGE TOO LARGE (ATC) 


For a complete wiring diagram Refer to Section SW. 


Theory of Operation 


The A‘C Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new A/G Heater Control. Manual calibration occurs by sending a cormmand with the scan tool. The pur- 
pose of actuator calibration is to deterrnine the total span of door travel between physical stops. To calibrate the 
actuator, the A/C Heater Control first moves the door to its soft stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. lf the measured 
calibration value exceeds the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure. 
« When Monitored: 
During actuator calibration. 
e Set Condition: 
if the total span of the Mode Door exceeds the high range limit. 


Possible Causes 


DOOR DRIVER ELECTRICAL CIRCUIT(S) 


MODE DOOR OR A/C HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, MISSING, BROKEN 
MODE DOOR ACTUATOR 
| A/C HEATER CONTROL 


Diagnostic Test 


1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE & CONTROL CIRCUIT OPEN DTCs 


Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 


Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE or XXXX CONTROL 
CIRCUIT OPEN DTCs? 


Yes »> Diagnose and repair the DOTC(s). If present, diagnose and repair all Control Circuit/Performance DTCs 
before diagnosing Cantrol Circuit Open DTCs. Refer to the Table of Contents in this Section for a com- 
plete list of all HVAC related symptoms. 


No >> Go To 2 


2. CHECK FOR A BROKEN MODE DOOR ACTUATOR 


Turn the ignition off. 
Remove the Mode Door Actuator from the A/C Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 


Does the actuator turn in either direction? 


Yes >> Replace the Mode Door Actuator in accordance with the Service Information. 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAVELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 
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oO: CHECK THE MODE DOOR & A/C HEATER HOUSING FOR WARPED, WORN, DAMAGED, MISSING, & 
BROKEN COMPONENTS 
inspect for excessively worn, disconnected, missing, or broken door linkage. Inspect for a damaged or broken A/C 


Heater Housing Assembly. Inspect for a warped or broken door, and missing door seals. Rotate the door from stop 
to stop. The door should rotate approximately 240 degreas. 


Are there any physical or mechanical problems with the door or housing? 


Yes >> Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the Mode Door Actuator in accordance with the Service Information. Then, Go To 4. 


4. RUN THE ACTUATOR THE CALIBRATION TEST 


Turn the ignition on. 
With the scan tool, select Systern Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Does the scan tool display: B1045-PANEL MODE DOOR 1 TRAVEL RANGE TOO LARGE? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1, (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 

No >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The A/G Heater Control monitors the door driver circuits during actuator operation for shorts to ground, shorts to 
battery, and shorts to other door driver circuits. If detected, the A/G Heater Control reports these types of faults as 
Control Circuit/Performance DTCs. 
« When Monitored: 
When driving the Recirculation Door Actuator. 
* Set Condition: 
if the A/C Heater Control detects an excessive current draw on any of the door driver circuits while attempting 
to drive this door actuator. 


Possible Causes 


DOOR DRIVER CIRCUIT(S) SHORTED TO VOLTAGE 
DOOR DRIVER CIRCUIT(S) SHORTED TO GROUND 
DOOR DRIVER CIRCUITS SHORTED TOGETHER 
DOOR ACTUATOR(S) 

A/C HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


|. CHECK THE DOOR DRIVER CIRCUITS FOR A SHORT TO VOLTAGE 


Turn the ignition off. 

Disconnect the A/C Heater Control C2 harness connector. 

Turn the ignition on. 

Measure the voltage of the (C266) Mode Door Driver circuit, the (C66) 
Mode Door Common Driver circuit, the (C255) Left Blend Door Driver 
circuit, the (C55) Left Blend Door Common Driver circuit, the (C252) 
Right Blend Door Driver circuit, the (C52) Right Blend Door Common 
Driver circuit, the (C268) Recirculation Door Driver circuit, and the (C68} 
Recirculation Door Common Driver circuit. 


is the voltage above 0.2 valis on any of the circuits? 


Yes >> Hepair all circuits with voltage above 0.2 volts for a short to | 
voltage. i Sa As 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 | 9 10 a 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | 
ING). 


No >> Go To 2 
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2. CHECK THE DOOR DRIVER CIRCUITS FOR A SHORT TO GROUND 
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Tum the ignition off. 

Measure the resisiance of the (C266) Mode Door Driver circuit, the 
(C66) Mode Door Common Driver circult, the (C255) Left Blend Door 
Driver circuit, the (C55) Left Blend Door Common Driver circuit, the 
(C252) Right Blend Door Driver circuit, the (C52) Right Blend Deor 
Common Driver circuit, the (C268) Recirculation Door Driver circuit, and 
the (G68) Recirculation Door Common Driver circuit between ground 
and the A/C Heater Control C2 harness connector. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to ground. 
Perform BODY VERIFICATION TEST -— VER 1. (Refer to 8 
» ELECTRICALVELECTAONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). : 
No >> Go To 3 


8158443 


3: CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND DOOR 
DRIVER CIRCUIT, THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C252) RIGHT BLEND 
DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER 


CIRCUIT 


and the (C255) Left Blend Door Driver circuit, the (C55) Left Blend 
Door Gommion Driver circuit, the (C252) Right Blend Door Driver circuit, 
the (C52) Right Blend Door Common Driver circuit, the (C268) Recir- 
culation Door Driver circuit, and the (C68) Recirculation Door Common 
Driver circuit. 


Is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair ail circuits with a resistance below 10k ohms for a 
short to the (C266) Mode Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 
No >> Go To 4 
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4. CHECK THE (C66) MODE DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C255) LEFT BLEND 
DOOR DRIVER CIRCUIT, THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C252) RIGHT 
BLEND DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE 
(C268) RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIACULATION DOOR COMMON 


DRIVER CIRCUIT 


Measure the resistance between the (C66) Mode Door Common Driver 
circuit and the (C255) Left Blend Door Driver circull, the (C55) Left 
Blend Door Common Driver circuit, the (C252) Right Blend Door Driver 
circuit, the (C52) Right Blend Door Common Driver circuit, the (C268) 
Recirculation Door Driver circuit, and the (C68} Recirculation Door 
Comman Driver circuit. 


Is the resistance below 10k ohms on any of the circults? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Go To S 
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5. CHECK THE (C255) LEFT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C252) RIGHT BLEND 
DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT, & THE (C68) RECIRCULATION DOOR COMMON DRIVER 


CIRCUIT 


Measure the resistance between the (C255) Left Blend Door Driver cir- 
cult and the (C252) Right Blend Door Driver circuit, the (C52) Rigm 
Blend Doar Gommoan Driver circuit, the (C268) Recirculation Door Driver 
circuit, and the (C68) Recirculation Door Common Driver circuit. 


is the resistance below 10k ohms on any of the circuits? 


>> Repair all circuits with a resistance below 10k ohms for a 
short ta (C255) Left Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


2> Go To 6 
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6. CHECK THE (C55) LEFT BLEND DOOR COMMON DRIVER CIRCUIT FOR A SHORT TO THE (C252) 
RIGHT BLEND DOOR DRIVER CIRCUIT, THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT, 
THE (C268) RECIRCULATION DOOR DRIVER CIACUIT, & THE (C68) RECIRCULATION DOOR COMMON 
DRIVER CIRCUIT 


Driver circuit and the (C252) Right Blend Door Driver circuit, the (C52) 
Right Blend Door Common Driver circuit, the (C268) Recirculation Door 
Oriver circuit, and the (O68) Recirculation Door Cammon Driver circuit. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a 
short to (C55) Left Blend Door Carnmon Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
~ ELECTRICALVELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 7 
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1. CHECK THE (C252) RIGHT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C68) RECIRCULATION DOOR COMMON DRIVER 
CHRRCUIT 

Measure the resistance between the (C252) Right Blend Door Driver 

circuit and the (C268) Recirculation Door Driver circuit and the (C68) 

Recirculation Door Common Driver circuit. 


is the resistance below 10k ohms on any of the circuits? 


Yes >> Repair all circuits with a resistance below 10k ohms for a | 
short to the (C252) Right Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
~ ELECTRICAL/ELECTARONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | 
ING). | 
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8. CHECK THE (C52) RIGHT BLEND DOOR COMMON DRIVER CIRCUIT.FOR A SHORT TO THE (C268) 
RECIRCULATION DOOR DRIVER CIRCUIT & THE (C63) RECIRCULATION DOOR COMMON DRIVER 
CIRCUIT 


Measure the resistance between the (C52) Right Blend Door Common 
Driver circuit and the (C268) Recirculation Door Driver circuit and the 


(C68) Recirculation Door Common Driver circuit. ©) 
is the resistance below 10k ohms on any of the circults? 

Yes >> Repair all circuits with a resistance below 10k ohms for a 

short to the (C52) Right Blend Door Common Driver circuit. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 

- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | il 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | iF 
ING). i 
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9. CHECK THE MODE DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C266} Mode Door Driver circuit 
and the (C66) Mode Door Common Driver circuit In the A/C Heater 
Control C2 harness connecter. 


is the resistance below 30.0 ohms? 


Yes >> Go To 10 
No >> Go To 11 


CONTROL-A/C- 
HEATER ¢2 
{ATC} 
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1 0. CHECK THE (C266) MODE DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C66) MODE DOOR 
COMMON DRIVER CIRCUIT 

Disconnect the Mode Door Actuator harness connector. 
Measure the resistance between the (C266) Mode Door Driver circuit ls 


and the (C86) Mode Door Common Driver circuit in the A/C Heater | 


Control C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair ihe (C266) Mode Door Driver circuit for a short to 
the (C66) Mode Door Common Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Mode Door Actuator in accordance with the , 
Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 


i 
ELECTRICAL/YELECTRONIC CONTROL MODULES/ CONTROL-A/C. 


FRONT CONTROL MODULE - DIAGNOSIS ANO TEST- ard 
ING). 


aaa | 


11. CHECK THE LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C255) Left Blend Door Driver cir- 
cuit ane the (C55) Left Blend Door Common Driver circuit in the A/C @ 


Heater Control C2 harness connector. ) 
Is the resistance below 36.0 ohms? — 


Yes >> Go To 12 
No >> Go To 13 
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| 2. CHECK THE (6255) LEFT BLEND DOOR ORIVER CiRCUIT FOR A SHORT TO THE (C55) LEFT BLEND 


DOOR COMMON DRIVER CIRCUIT 


Disconnect the Left Blend Door Actuator harness cennector. 

Measure the resistance between the (C255) Left Blend Door Driver cir- 
cult and the (O55) Left Biend Door Common Driver circult in the A/C 
Heater Control C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C255) Left Blend) Door Driver circult for a short 
to the (C55) Left Blend Door Common Driver circuit, 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Left Blend Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
INC). 


13. CHECK THE RIGHT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 
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Measure the resistance between the (C252) Right Blend Door Driver 
circuit and the (C52) Right Blend Door Common Driver circuit in the 
A/G Heater Control C2 harness connector, 


is the resistance below 30.0 ohms? 
Yes >> Go To 14 
No »> Go To 15 
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14. cHECK THE (C252) RIGHT BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C52) RIGHT 


BLEND DOOR COMMON DRIVER CIRCUIT 


Disconnect the Right Blend Door Actuator harness connector. 

Measure the resistance between the (C252) Right Blend Door Driver 
circuit and the (C52) Right Blend Door Common Driver circuit in the 
A/C Heater Control C2 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C252) Right Blend Door Driver circuit for a 
short to the (C52) Right Blend Door Common Driver circuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the Right Blend Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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| 5, CHECK THE RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 


Measure the resistance between the (C268) Recirculation Door Driver 
circuit and the (C68) Recirculation Door Common Driver circuit in the 
A/C Heater Control C2 harness connector. 


is the resistance below 30.0 ohms? 


Yes >> Go To 16 
No >» Go To 17 
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| 6. CHECK THE (C268) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO THE (C63) 
RECIRCULATION DOOR COMMON DAIVER CIRCUIT 


Disconnect the Recirculation Door Actuator harness connector. 


Measure the resistance between the (C268) Recirculation Door Driver 
circult and the (C68) Recirculation Door Cornmon Driver circuit in the 
A/C Heater Control C2 harness connector. 


ig the resistance below 10k ohms? 


Yes >> Repair the (0268) Fecirculation Boor Driver circuit for a 

short to the (C68) Recirculation Door Common Driver cir- 
cuit. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | 
ING). 

No >> Replace the Recirculation Boor Actuator in accordance with 
the Service Information. ‘ 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ F 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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1 7 » RUN THE ACTUATOR CALIBRATION TEST 


Reconnect the A/C Heater Control C2 harness connector. 
Reconnect the all of the Door Actuator harness conneciors. 

Turn the ignition on. 

With the scan tool, erase HVAC DTCs. 

Turn the ignition off, wait 10 seconds, and then turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTGs. 


Does the scan tool only dispiay: B1058-RECIRCULATION DOOR CONTROL CIRCUIT/PERFORMANCE? 


Yes >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTCis). Refer to the Table of Contents in this Section tor a complete list 
of all HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter- 
mittent shart. Repair as necessary. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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B1082—-HVAC MUX CIRCUIT LOW 
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e When Monitored: 
With the ignition on. 

« Set Condition: 
If the Instrument Cluster (CCN) detects voltage below 0.55 volts for 10 seconds on the (C105) HVAC MUX 
Control circuit. 


~s Possible Causes 


asinesnicoran 


(C105) HVAC MUX CONTROL CIRCUIT SHORTED TO GROUND 
INSTRUMENT CLUSTER (CCN) 
AIG HEATER CONTROL 


Diagnostic Test 


| . VERIFY DTC Bi082-HVAC MUX CIRCUIT LOW IS ACTIVE 
Turn the ignition on. 

With the scan tool, erase CCN DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read CCN DTCs. 


Does the scan tool display active: B1082—-HVAC MUX CIRCUIT LOW? 


Yes >> GoTo 2 

No >> Check for an intermittent condition by inspecting the related wiring harness for chafed, pierced, pinched, © 
and partially broken wires. Also, inspect the related connectors for broken, bent, pushed out, spread, 
corroded, or contaminated terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST - VER 1). 


2. CHECK FOR DTC B1082-HVAC MUX CIRCUIT LOW WITH A/C HEATER CONTROL Ci HARNESS 
CONNECTOR DISCONNECTED 


Turn the ignition off. = 
Disconnect the A/C Heater Control C1 harness connector. ‘a i: 
Turn the ignition on. 

With the scan tool, erase CCN DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read CCN DTCs. 


Does the scan tool display: B1082-HVAC MUX CIRCUIT LOW? 


Yes >> Go To 3 


No >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. ; 
Perform BODY VERIFICATION TEST - VER 4. (Refer to 


BODY VERIFICATION TEST - VER 14). COMTROL-A/e- 
HEATER €1 
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2. CHECK (C105) HVAC MUX CONTROL CIRCUIT FOR A SHORT TO GHOUND 


Turn the ignition off. 


Disconnect the Insirument Cluster C2 harness connector. 


Measure the resistance of the (C105) HVAC MUX Control circuit 
between ground and the A/C Heater Control C1 harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (C105) HVAC MUX Control circuit for a short ta 


ground. 


BODY VERIFICATION TEST - VER 4). 
No >> Replace the Instrument Cluster (CCN} in accordance with 


the Service information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 


Perform BODY VERIFICATION TEST - VER 1. (Refer io : 


CONTHOL-A0- 
HEATER G1 
(MTC) 


SFReb ted | 


24-262 HVAC - ELECTRICAL DIAGNOSTICS 
B1083—-HVAC MUX CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section aW. 
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« When Monitored: 
With the ignition on. 

» Set Condition: 
if the Instrument Cluster (CCN) detects vollage above 4.5 valts for 10 seconds on the (C105) HVAC MUX 
Control circuit. 


Possible Causes 


{C105) HVAC MUX CONTROL CIRCUIT SHORTED TO VOLTAGE 
(C105) HVAC MUX CONTROL CIRCUIT OPEN 

INSTRUMENT CLUSTER (CCN) 

AIG HEATER CONTROL 


2 2 TO EE LAB tN 


Diagnostic Test 


1 . VERIFY DTC B1083—-HVAC MUX CIRCUIT HIGH IS ACTIVE 
Turn the ignition on. 
With the scan tool, erase CON DTCs. 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan fool, read CCN DTCs. 

Does the scan tool display active: B1083—HVAC MUX CIRCUIT HIGH? 


Yes >> Go To 2 


No >> Check for an interrnittent condition by inspecting the related wiring harness for chafed, pierced, pinched, 
and partially broken wires. Also, inspect the related connectors for broken, bent, pushed out, spread, 
corroded, or contaminated terminals. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST - VER 1). 


2. CHECK (C105) HVAC MUX CONTROL CIRCUIT VOLTAGE AT A/C HEATER CONTROL C1 HARNESS 
CONNECTOR 


Tum the ignition off. 


Disconnect the A/C Heater Control C1 harness connector. | ; ; | 

Turn the ignition on. hs “| i. [ 

Measure the voltage of the (C105) HVAC MUX Control circuit. 

What is the voltage? | > 

Below 4.38 Volts 4 BLACK | 
Go To 3 

4.8 to 5.2 Volts EP ELT) 
Replace the A/C Heater Control in accordance with the Ser- t ton dh oooad: 
vice information. Wea ie idols tac 
Perform BODY VERIFICATION TEST - VER 1. (Refer to : eto a 
BODY VERIFICATION TEST - VER 1). | eauraebaie: 

Above 5.2 Valts eee 4 
Go To 4 { } ni 
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3. CHECK (C105) HVAC MUX CONTROL CIRCUIT FOR AN OPEN 


Turn the ignition off. 
Disconnect the Instrument Cluster C2 hamess connector. 


Measure the resistance of the (C105) HVAC MUX Control circuit 
between the A/C Heater Control C1 harness connector and the instru- 
ment Cluster C2 harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Replace the Instrument Cluster (CCN) in accordance with 
the Service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 


No >> Repair the (0105) HVAC MOX Control circuit for an open. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 
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4A. CHECK (C105) HVAC MUX CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 


Tum the ignition off. 
Disconnect the Instrument Cluster C2 harness connector. 
Turn the ignition on. 

Measure the voltage of the (C105) HVAC MUX Control circuit. 


Is the voltage above 0.2 volts? 


Yes >> Repair the (C105) HVAC MUX Control circuit for a short to 
voltage. 
Perforrn BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 14). 


No >> Replace the Instrument Cluster (CCN) in accordance with 
fhe Service Information. 


Perform BODY VERIFICATION TEST - VER 1. (Refer to 
BODY VERIFICATION TEST - VER 1). 
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Bi60i-LEFT SOLAR SENSOR CIRCUIT LOW (ATC) 
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For a complete wiring diagram Refer to Section 8W. 


GRAY 


CONTRO LAC. 
HEATER ¢2 
{ATE} 


BIdeseea 


ana ana eenCNE ( 


24-266 HVAC - ELECTRICAL DIAGNOSTICS 


« When Monitored: 
With ignition on. 
« Set Condition: 
# the Left Sunfoad Sensor input is out of range toward the low voltage threshold. 


Possible Causes 


(G39) SUN SENSOR NO. 1 SIGNAL CIRCUIT SHORTED TO GROUND 


(G39) SUN SENSOR NO. 1 SIGNAL CIRCUIT SHORTED TO (G939) SUN SENSOR RETURN CIRCUIT 
SUN SENSOR 
AIG HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


1 . CHECK FOR DTC Bi601-LEFT SOLAR SENSOR CIRCUIT LOW WITH SUN SENSOR HARNESS 
CONNECTOR DISCONNECTED 


Turn the ignition off. == 


Disconnect the Sun Sensor harness connector. | 3 ls 

Turn the ignition on. Ah? | 

With the scan tool, erase HVAC DTCs. 

Tum the ignition off, wait 10 seconds, and turn the ignition on. 

With the scan tool, read HVAC DTCs. 
Does the scan tool display: B1601-LEFT SOLAR SENSOR CIR- ' 
CUIT LOW? 

Yes >> Go To 2 H 7 

No >> Replace the Sun Sensor in accordance with the Service eee 

[ATC] 


information. | _ _ Sitdagde 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


2. CHECK (G38) SUN SENSOR NO. 1 SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the A/C Heater Control C1 harness connector. 


Measure the resistance of the (G39) Sun Sensor No. 1 Signal circuit 
between ground and the A/C Heater Control Ct harness connector. 


Is the resistance betow 10k ohms? 


Yes >> Repair the (G39} Sun Sensor No. 1 Signal circuit for a 
short to ground. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Ge To 3 
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WEATER G4 
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HVAC - ELECTRICAL DIAGNOSTICS 24 - 267 


3 CHECK (G39) SUN SENSOR NO. 1 SIGNAL CIRCUIT FOR A SHORT TO (G939) SUN SENSOR RETURN 


CIRCUIT 


Measure the resistance between the (G39) Sun Sensor No. 1 Signal 
clroult and the (G939} Sun Sensor Return circuit in the A/C Heater Con- 
trol Ci harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (G39) Sun Sensor No. 1 Signal circult for a 
short to the (G939) Sun Sensor Return circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING}. 

No >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
-~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING), 


CORTHOL-B/e- 


sf einer fA ' 
HEATER C1 
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24-268 HVAC - ELECTRICAL DIAGNOSTICS LX 
B1602-LEFT SOLAR SENSOR CIRCUIT HIGH (ATC) 
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For a complete wiring diagram Refer te Section BW. 


Lx HVAC - ELECTRICAL DIAGNOSTICS 24 - 269 


« When Monitored: 
With the ignition on. 


« Set Condition: 
if the Left Sunicad Sensor inpui is out of range toward the high voltage threshold. 


Possible Causes 


(G39) SUN SENSOR NO. 1 SIGNAL CIRCUIT OPEN 


(G39) SUN SENSOR NO. 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 


(G939) SUN SENSOR RETURN CIRCUIT OPEN 
SUN SENSOR 
A/C HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


1 » CHECK (G39) SUN SENSOR NO. 1 SIGNAL CIRCUIT VOLTAGE 


Turn the ignition off. 
Disconnect the Sun Sensor harness connector. if 
| 


Turn the ignition on, \ | 
Measure the voltage of the (G39) Sun Sensor No. 1 Signal circuit. meme eed 5 Pysx 
i 
[ 


What voltage is present? 


Above 5.2 Valts 
Go To 2 


4.8 Volts to 5.2 Volts 
Go To 3 


Below 4.8 Volts SENSOR-SUN 
Go To 5 {ATE} 


849s Fis 


2. CHECK (G39) SUN SENSOR NO. 1 SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 


Tum the ignition off. 

Disconnect the A/C Heater Control C1 harness connector. 

Turn the ignition on. 

Measure ithe vollage of the (G39) Sun Sensor No. 1 Signal circuit. 


is the voltage above 0.2 volts? 


Yes >> Repair the (G39) Sun Sensor No. 1 Signal circuit for a 
short to voltage. 
Perform BODY VERIFICATION TEST -— VER 1. (Refer to 8 | 
~ ELECTRICAV/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


SENSON-SUU 
jATe} 


ING). 

No >> Replace the A/C Heater Control in accordance with the 
Service information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIG CONTAOL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


Migaette 


24-270 HVAC - ELECTRICAL DIAGNOSTICS 


oS CHECK (G939) SUN SENSOR RETURN CIRCUIT FUNCTION 


4 


Turn the ignition off, 

Connect a jumper wire between the (G39) Sun Sensor No. 1 Signal cir- 
cult and the (G938) Sun Sensor Return circuit in the Sun Sensor har- 
ness connector. 

Turn the ignition on. 

With the scan tool in HVAC, select Data Display and read the Left Solar 
Sensor voltage. 


is the voltage below 0.2 volis? 
Yes >> Replace the Sun Sensor in accordance with the Service 


information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >>» Go To 4 


4. CHECK (G939) SUN SENSOR RETURN CIRCUIT FOR AN OPEN 


| 
A SERSOR SUR 
‘ {ATE} 
| 
l 


Turn the ignition off. 

Disconnect the A/C Heater Control C1 harness connector. 

Measure the resistance of the (G939) Sun Sensor Return circuit 
between the Sun Sensor harness connector and the A/C Heater Control 
Ci harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Replace the A/C Heater Control in accordance with the Ser- 

vice Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Repair the (G939) Sun Sensor Return circuit for an open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING}. 
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5. CHECK (G39) SUN SENSOR NO. 1 SIGNAL CIRCUIT FOR AN OPEN 


Turn the ignition off. 

Disconnect the A/C Heater Control C1 harness connector. 

Measure the resistance of the (G39) Sun Sensor No. 1 Signal circuit 
between the Sun Sensor harness connector and the A/C Heater Control 
Ci harness connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the A/C Heater Control in accordance with the Ser- 
vice Inforrnation. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Repair the (G39) Sun Sensor No, 1 Signal circuit for an 
open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIG CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


{Ate} 


BLACK 


| 
CONTHOL-A/- 
HEATER C1 
| 
| 


: SENSOR-GUK 
(Ave) BEBRET He 


24-272 HVAC - ELECTRICAL DIAGNOSTICS » 4 
B1604—~RIGHT SOLAR SENSOR CIRCUIT LOW (ATC) 
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For a complete wiring diagram Refer to Section aW. 
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« When Monitored: 
With the ignition on. 


« Set Condition: 
if the Right Sunload Sensor input is out of range toward the low voltage threshold. 


Possible Causes 


{G139) SUN SENSOR NO. 2 SIGNAL CIRCUIT SHORTED TO GROUND 

| (G139) SUN SENSOR NO. 2 SIGNAL CIRCUIT SHORTED TO (G939) SUN SENSOR RETURN CIRCUIT 

1|SUN SENSOR 

| AIC HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


| . CHECK FOR DTC 81604-RIGHT SOLAR SENSOR CIRCUIT LOW WITH SUN SENSOR HARNESS 
CONNECTOR DISCONNECTED 


Turn the ignition off. 
Disconnect the Sun Sensor hamess connector. 2 Dy 
Turn the ignition on, Lo 
With the scan fool, erase HVAC DTCs, 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read HVAC DTCs. 


Does the scan tool display: 81604—RIGHT SOLAR SENSOR : 


Le 
ise 


CIRCUIT LOW? 
Yes >> GoTo 2 
; : i | SENSOR-SUM 
No >> Replace the Sun Sensor in accordance with the Service (ate) 
information. sttayede 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


2s CHECK (G139) SUN SENSOR NO. 2 SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the AVC Heater Control C1 harness connector. 


Measure the resistance of the (G139) Sun Sensor No. 2 Signal circuit 
between ground and the A/C Heater Control Ct harness connector. 


is the resistance below 10k ohms? 


Yes >> Repair the (G139} Sun Sensor No. 2 Signal circuit for a 
short to ground. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 3 | 
| 


CONTROL-A/C. 
HEATER 64 
iat) 
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24-274 HVAC - ELECTRICAL DIAGNOSTICS 


3. CHECK (G139) SUN SENSOR NO. 2 SIGNAL CIRCUIT 
CIRCUIT 


m4 


FOR A SHORT TO (G933) SUN SENSOR RETURN 


Measure the resistance between the (G139) Sun Sensor No. 2 Signal 


trol Ct harness connector. 
is the resistance below 10k ohms? 


Yes 
short to the (GS939) Sun Sensor Return circuit. 


>> Repair the (4139) Sun Sensor No. 2 Signal circuit for a 


Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 
No >> 


vice Information. 


Replace the A/C Heater Control in accordance with the Ser- 


Perform BODY VERIFICATION TEST — VER 1. €Refer to 3 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 


circuit and the (G939) Sun Sensor Return circuit in the A/C Heater Con- 
| 


ea eaeee 


a a GRAY 
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LX HVAC - ELECTRICAL DIAGNOSTICS 24 - 275 
B1605—-RIGHT SOLAR SENSOR CIRCUIT HIGH (ATC) 
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For a complete wiring diagram Reter to Section Bw. 
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« When Monitored: 
With the ignition on. 
« Set Condition: 
lf the Right Sunioad Sensor input is out of range toward the high voltage threshold. 


Possible Causes 


(G139) SUN SENSOR NO. 2 SIGNAL CIRCUIT OPEN 

(G139) SUN SENSOR NO, 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 
(G939) SUN SENSOR RETURN CIRCUIT OPEN 

SUN SENSOR 

A/G HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored, Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


1 . CHECK (G139) SUN SENSOR NO. 2 SIGNAL CIRCUIT VOLTAGE 


Turn the ignition off. 
Disconnect the Sun Sensor harness connector. Led 
v 


Turn the ignition on. 
Measure the voltage of the (G139) Sun Sensor No. 2 Signal circuit. eat 22) 


What voltage is present? a 
Above 5.2 Volts 
Go To 2 


4.8 Volts to 5.2 Volts 
Go To 3 
Below 4.8 Volis 
Go To 5 


SERSOR-2UK i 
(ATS) 


Bideiets 


2. CHECK (G139) SUN SENSOR NO. 2 SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off. 


Disconnect the A/C Heater Control Ci harness connector. ies 
SStiat 

Turn the ignition on. SSL 
% 


Measure the voltage of the (G1399) Sun Sensor No. 2 Signal circuit. 
is the voltage above 0.2 volts? ‘s 


Yes >> Repair the (G139) Sun Sensor No. 2 Signal circuit for a 
short to voltage. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to & 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 
No >> Replace the A/C Heater Control in accordance with the Ser- SENGOR-GUR 
vice information. {aT} ‘ 


Periorm BODY VERIFICATION TEST ~— VER 1. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES/FRONT | 


Bidets 


4 


CONTROL MODULE - DIAGNOSIS AND TESTING). 


3. GHECK (G933)_ SUN SENSOR R RETURN CIRCUIT FUNCTION 


HVAC - ELECTRICAL DIAGNOSTICS 


Turn the ignition off. 

Connect a jumper wire between the (4139) Sun Sensor No. 2 Signal 
ciroult and the (G939) Sun Sensor Return circuit in the Sun Sensor har- 
ness connector, 

Turn the ignition on. 

With the scan tool in HVAC, select Data Display and read the Right 
Solar Sensor voltage. 


is the voltage below 0.2 volts? 


Yes >> Replace the Sun Sensor in accordance with the Service 
information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go Jo 4 


4. CHECK {G939) SUN § SENSOR RETURN CIRCUIT I FOR AN OPEN 


Turn “the ignition off, 

Disconnect the A/C Heater Control C1 harness connector. 

Measure the resistance of the (G939) Sun Sensor Return circuit 
between the Sun Sensor harness connector and the A/C Heater Control 
Ct harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Repair the (G939) Sun Sensor Return circuit for an open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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24-278 HVAC - ELECTRICAL DIAGNOSTICS Lx 


S CHECK (G139) SUN SENSOR NO. 2 SIGNAL CIRCUIT FOR AN OPEN 


Turn the ignition off. 
Disconnect the A/G Heater Control C1 harness connector. 


Measure the resistance of the (G139) Sun Sensor No. 2 Signal circuit 
between the Sun Sensor harness connector and the A/C Heater Control 
G1 harness connector. 


is the resistance below 5.0 ohms? 


Yes >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 


ING). 
No >> Repair the (G139) Sun Sensor No. 2 Signal circuit for an eeureteae: 
open. HEATER G1 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 uae 
ELECTRICAL/VELECTRONIC CONTROL MODULES/ BLACK 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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LX HVAC - ELECTRICAL DIAGNOSTICS 24 - 279 
B1610~AMBIENT LIGHT SENSOR INPUT CIRCUIT LOW (ATC) 
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For a complete wiring diagram Refer to Section SW. 


24-280 HVAC - ELECTRICAL DIAGNOSTICS ——-————___ ~ LX 


« When Monitored: 
With the ignition on. 
« Set Condition: 
if the Ambient Light Sensor input is out of range toward the low voltage threshold. 


Passible Causes 


fL24) AUTO HEADLAMPS SIGNAL CIRCUIT SHORTED TO GROUND 

(L24) AUTO HEADLAMPS SIGNAL CIRCUIT SHORTED TO (G939) SUN SENSOR RETURN CIRCUIT 
SUN SENSOR 

A/C HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


Ae CHECK FOR DTC B1610-AMBIENT LIGHT SENSOR INPUT CIRCUIT LOW WITH SUN SENSOR HARNESS 
CONNECTOR DISCONNECTED 


Turn the ignition off. 

Disconnect the Sun Sensor harness connector. 

Turn the ignition on. 

With the scan tool, erase HVAC DTCs. 

Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, read HVAC DTCs. 


Does the scan tool display: B1610-AMBIENT LIGHT SENSOR 
INPUT CIRCUIT LOW? 


Yes >> Go To 2 


No >> Replace the Sun Sensor in accordance with the Service ay id 


information. 


Bigdsiee 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


2. CHECK (L24) AUTO HEADLAMPS SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Turn the ignition off. 
Disconnect the A/C Heater Control Ci harness connector. 


Measure the resistance of the (L24) Auto Headlamps Signal circuit 
between ground and the A/C Heater Control Ci harness connector. 


is the resistance below 10k chms? 


Yes >> Repair the (L24) Auto Headlamps Signal circuit for a short 
to ground. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 3 
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oy CHECK (L24) AUTO HEADLAMPS SIGNAL CIRCUIT FOR A SHORT TO (G839) SUN SENSOR RETURN 
CIRCUIT 


Measure the resistance between the (L24) Auto Headlamps Signal cir- 
cuit and tre (G939) Sun Sensor Return circuit in the A/C Heater Contral 
C1 hamess connector. 


Is the resistance below 10k chms? 


Yes >> Repair the (L24) Auto Headlamps Signal circuit for a short 
to the (G839) Sun Sensor Return circuit. 
Perform BOBY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAVELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Replace the A/C Heater Control in accordance with the Ser- 
vice information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 | CONTHOL-AIG- of 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ PATE) 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | 
ING), 


Steegh1s | 
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For a complete wiring diagram Refer to Section 8W. 


Le HVAC - ELECTRICAL DIAGNOSTICS 24 - 283 


« When Monitored: 
With the ignition on. 
« Set Condition: 
if the Ambient Light Sensor input Is out of range toward the high voltage threshold. 


Possibie Causes 


(L24) AUTO HEADLAMPS SIGNAL CIRCUIT OPEN 

(L24) AUTO HEADLAMPS SIGNAL CIRCUIT SHORTED TO VOLTAGE 
{G939) SUN SENSOR RETURN CIRCUIT OPEN 

SUN SENSOR 

A/C HEATER CONTROL 


NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test (ATC) for stored DTC test procedures. 


Diagnostic Test 


1. CHECK (L24) AUTO HEADLAMPS SIGNAL CIRCUIT VOLTAGE 

Turn the ignition off. 
Disconnect the Sun Sensor harness connector. Sey 
Turn the ignition on. | 
Measure the voltage of the (L24) Auto Headlamps Signal circult. —— 
What voltage is present? 
Above 5.2 Volts 
Go To 2 


4.8 Volts to 5.2 Volts 
Go To 3 


Below 4.8 Volts 
Go To 5 


SEN SOR.GUN 
{ATs} 


Wigeodse | 


2. CHECK (L24) AUTO HEADLAMPS SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 
Turn the ignition off, 


Disconnect the A/C Heater Control C1 harness connector. Sy | 
Turn the ignition on. | 
Measure the voltage of the (L24) Auto Headlamps Signal circuit. = 45) 

is the voltage above 0.2 volts? 7 : ae 


Yes >> Repair the (L24)} Auto Headlamps Signal circuit for a short 
to vollage. 
Perform BODY VERIFICATION TEST — VER 14. (Refer to 8 - 
ELECTRICAL/ELECTRONIC CONTROL MODULES/FRONT 
CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the A/C Heater Central in accordance with the Ser- 
vice Information. 


BLACK 


SER SOR-GUR 
Perlorm BODY VERIFICATION TEST — VER 1. (Refer to 8 [aTe} 


- ELECTRICAL/ELECTRONIC CONTROL MODULES/ eieaets 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST- te eee Be 
ING). 


24-284 HVAC - ELECTRICAL DIAGNOSTICS 


3. CHECK (G939) SUN SENSOR RETURN CIRCUIT FUNCTION 


Turn the ignition off. 

Connect a jumper wire between the (L24) Auto Headlamps Signal cir- 
cuit and the (G939} Sun Sensor Return circuit in the Sun Sensor har- 
ness connector. 

Turn the ignition on. 

With the scan tool in HVAC, select Data Display and read tne Ambient 
Light Sensor voltage. 

is the voltage below 0.2 volts? 


Yes >> Replace the Sun Sensor in accordance with the Service 
information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Go To 4 


4. cHEck (G939) SUN SENSOR RETURN CIRCUIT FOR AN OPEN 


Turn the ignition off, 
Disconnect the A/C Heater Control C1 harness connector. 


Measure the resistance of the (G939) Sun Sensor Return circuit 
between the Sun Sensor harness connector and the A/C Heater Contral 
Gi hamess connector. 


Is the resistance below 5.0 ohms? 


Yes >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Repair the (4939) Sun Sensor Return circult for an open. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIGC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND 
TESTING). 
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5: CHECK (L24) ; AUTO HEADLAMPS SIGNAL CIRCUIT FOR AN OPEN 


Turn the ignition off. = 
Disconnect the A/C Heater Control Ci harness connector. | vat 
Measure the resistance of the (L24) Auto Headlamps Signal circuit | I ) 
between the Sun Sensor harness connector and the A/C Heater Control 9 oo 
C1 harness connector. | 


is the resistance below 5.0 ohms? 


vice Information. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | 


| 
Yes >> Replace the A/C Heater Control in accordance with the Ser- 
t 
| 


if F : , @ a 
raat: oo) 


: Hie sOEES A! 


ING), ay tp 

No >> Repair the (L24) Auto Headlamps Signal circuit for an open. | wowanaiaics 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 | HEATER 4 
- ELECTRICAVELECTRONIC CONTROL MODULES/ | Ais 


FRONT CONTROL MODULE - DIAGNOSIS AND TEST r= BLACK 
ING). | 
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U0019-CAN B BUS (ATC) 


4 


[MODULE 
CARE FRONT 


DAS 
a0 
WHR 


@ 4219 


CONTROL-A/C- 
HEATER ¢1 
(aTe} 


“CONTROL A/C. 
Hea j HEATER 
{ATC} 


| 


| cooeacanoanga | 
goccceoonncen # 


BOBULE- 
FRORT 
CONTROL G4 


For a complete wiring diagram Refer to Section 8W. 
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« When Monitored: 
Continuously 


« Set Condition: 
it the CAN B Bus (+) or CAN 6 Bus (-) circuit is open, shorted to voltage, or shorted to ground. 


Possible Causes 


| ACTIVE U0019 CAN B BUS DTC IN FRONT CONTROL MODULE 


(D55) CAN B BUS (+) CIRCUIT OPEN 
(D54) CAN B BUS (-) CIRCUIT OPEN 
AIC HEATER CONTROL 


Diagnostic Test 


1 . VERIFY DTC U0019-CAN B BUS IS ACTIVE 
Turn the ignition on. 
With the scan tool, read HVAC DTCs. 

Does the scan tool display active: U0019-CAN B BUS? 


Yes >> Go To 2 


No >> If the DTC is stored, check for an intermittent condition by inspecting the related wiring harness for 
chafed, pierced, pinched, and partially broken wires. Also, inspect the related connectors for broken, 
bent, pushed out, spread, corroded, or contaminated terminals. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


2. CHECK FOR ACTIVE CAN B BUS RELATED DTCS IN THE FRONT CONTROL MODULE (FCM) 
With the scan tool, read Front Control Module (FCM) DTCs 
Does the scan tool display any active CAN B BUS related DTCs? 


Yes >> Diagnose and repair the DTC(s). (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - 
DIAGNOSIS AND TESTING). 


Ne >> Go To 3 
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3. CHECK (D55) CAN B BUS (+) CIRCUIT FOR AN OPEN 


Turn the ignition off. 

Discannect the negative battery cable. 

Disconnect the A/C Heater Control C1 harness connector. 

Disconnect the Front Control Module (FCM) C1 harness connector. 
Measure the resistance of the (D55) CAN B Bus (4) circuit between the 


Front Cantrol Module C1 harness connector and the A/C Heater Control 
Ct harness connector. 


is the resistance below 2.0 ohms? 


>> Go To 4 


>> Repair the (055) CAN B Bus (4) circuit for an open. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Yes 
No 


4, “t. CHECK (554) CAN B BUS (-) CIRCUIT FOR AN OPEN 


Measure the resistance of the (D54) CAN B Bus (-) circuit between the 
Front Control Module C1 connector and the A/C Heater Control C1 har- 
ness connector. 


is the resistance below 2.0 ohms? 


Yes >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & 
~ ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 

No >> Repair the (D54) CAN B Bus (-) circuit for an open. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (ATC) 


For a complete wiring diagram Refer te Section BW. 
« When Monitored: 
With the ignition on. 
® Set Condition: 
if the A/C Heater Control looses communication with the Front Control Module (FCM). 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING} for the diagnostic 
test procedure, 


U0151-LOST COMMUNICATION WITH OCCUPANT RESTRAINT CONTROLLER 
(ORC) (ATC) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
If the A/C Heater Control looses communication with the Occupant Restraint Controller (ORC). 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0154-LOST COMMUNICATION WITH OCCUPANT CLASSIFICATION MODULE 
(ATC) 


For a complete wiring diagram Refer to Section 8W. 
® When Monitored: 
With the ignition on. 
e Set Condition: 
if the A/C Heater Control looses communication with the Occupant Classification Module (OCM). 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0155-LOST COMMUNICATION WITH CLUSTER/CCN (ATC) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
» Set Condition: 
if the A/C Heater Control looses communication with the Cluster (CON). 


(Refer to 8 - ELEC TRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0156-LOST COMMUNICATION WITH EOM (ATC) 


For a complete wiring diagram Refer to Section BW. 


« When Monitored: 
With the ignition on. 


e Set Condition: 
if the A/C Heater Control looses. communication with the Compass Temperature Module (EQM). 


(Refer lo & - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0159-LOST COMMUNICATION WITH PARKING ASSIST CONTROL MODULE (ATC) 


For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With the ignition on. 
« Set Condition: 
if the A/C Heater Control looses communication with the Parktronics (PTS). 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0168—-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEM/WCM) (ATC) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
« Set Condition: 
If the A/C Heater Control looses communication with the Vehicle Security Control Module (SKREEM/WCM). 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0169-LOST COMMUNICATION WITH SUNROOF CONTROL MODULE (ATC) 


For a complete wiring diagram Refer to Section 8W. 
« When Monitored: 
With the ignition on. 
e Set Condition: 
If the A/C Heater Control looses communication with the Sunroof Controf Module (SCM). 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0181-LOST COMMUNICATION WITH HEADLAMP LEVELING TRANSLATOR (ATC) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
« Set Condition: 
if the A/C Heater Control looses communication with the Headlamp Leveling Transiator. 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0184~LOST COMMUNICATION WITH RADIO (ATC) 


For a complete wiring diagram Refer te Section 8W. 
« When Monitored: 
With the ignition on. 
e Set Condition: 
lf the A/C Heater Control looses communication with the Radio. 
(Refer to § - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0186—-LOST COMMUNICATION WITH AUDIO AMPLIFIER (ATC) 


For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
With ihe ignition on. 


« Set Condition: 
if the A/C Heater Control looses communication with the Amplifier (AMP). 


(Refer to & - ELEC TRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0195-LOST COMMUNICATION WITH SDARS (ATC) 


For a complete wiring diagram Refer to Section 8W. 
« When Monitored: 
With the ignition on. 
« Set Condition: 
if the A/C Heater Control looses communication with the Satellite Audio Receiver (SDARS). 


(Refer to 5 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0196-LOST COMMUNICATION WITH VEHICLE ENTERTAINMENT CONTROL 
MODULE (ATC) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
if the A/C Heater Control looses communication with the Vehicle Entertainment System (VES). 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0197-LOST COMMUNICATION WITH HANDS FREE PHONE MODULE (ATC) 


For a complete wiring diagram Refer to Section 8W. 
e When Monitored: 
With the ignition on. 
e Set Condition: 
lf the A/C Heater Control looses communication with the Hands Free Phone Module (HFM). 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0199-LOST COMMUNICATION WITH DRIVER DOOR MODULE (ATC) 


For a complete wiring diagram Refer to Section 8W. 
« When Monitored: 
With the ignition on. 
@ Set Condition: 
ii the A/C Heater Control looses communication with the Driver Door Module (DDM). 


(Refer to @ - ELECTRICAV/ELECTRONIC CONTROL MOBULES - DIAGNOSIS AND TESTING} for the diagnostic 
test procedure. 


U0200-LOST COMMUNICATION WITH PASSENGER DOOR MODULE (ATC) 


For a complete wiring diagram Refer to Section BW. 
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« When Monitored: 
With the ignition on. 
e Set Condition: 
if the AAS Heater Controf looses communication with the Passenger Door Module (PDM). 


(Refer to & - ELECTRICAL/ELECTRONIC CONTROL MODULES ~- DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0208—-LOST COMMUNICATION WITH HEATED SEAT CONTROL MODULE (ATC) 


For a complete wiring diagram Refer to Section BW. 


° When Monitored: 
With the ignition on. 
« Set Condition: 
\f the A/C Heater Control looses communication with the Heated Seat Module (HSM). 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0209-LOST COMMUNICATION WITH MEMORY SEAT CONTROL MODULE (ATC) 


For a complete wiring diagram Refer to Section BW. 
« When Monitored: 
With the ignition on. 
* Set Condition: 
if the A/C Heater Control looses cammunication with the Memory Seat Module (MSM). 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure, 


U0212—LOST COMMUNICATION WITH SCCM - CAN-B (ATC) 


For a complete wiring diagram Refer to Section 8W. 


* When Monitored: 
With the ignition on. 
« Set Condition: 
lf the A/C Heater Control looses communication with the Steering Column Control Module (SCCM). 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 


U0231-LOST COMMUNICATION WITH RAIN SENSING MODULE (ATC) 


For a complete wiring diagram Reter to Section &W. 


« When Monitored: 
With the ignition on. 
*s Set Condition: 
if the A/C Heater Control looses communication with the Rain Sensing Module (RSM). 


(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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*A/G HEATER CONTROL WILL NOT ENTER DIAGNOSTIC MODE (MTC) 


| 
| = | 
i mo “SC ORTROL AIC. 
| #LOWER | HEATER 
| SWCH gare) 
| posmon | 
! | _ sia 
{ A Sian f 
| 2 ¥ ed 
! | 
easy 
20 
| LBNT 
| 
| 
| | 
| pA GH 
cr ome OH TRO Le (Gs 
BLOWER 
| swircn | HEATER 
| | Posian j MTS | 
SGNAL \ 
her | 
| | 
: | 
~~ BLACK | 
| n—~ BLACK | 
| 
if 1 Ty, i 
LOAF UT] | 
| 
| Q etnegesd ee sel 16 
CONTROL-A/e- GORTHOL.AIC- | 
HEATER ¢3 UBATER C4 
(Te) (ate) 
Siete | 


For a complete wiring diagram Refer to Section &W. 
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Theory of Operation 


An active DTC 33 will prevent the control from entering diagnostic mode and performing certain diagnostic functions, 
it will also prevent proper A/C mode switch and status indicator function. An active DTC 34 will prevent the control 
from performing certain diagnostic functions and it will prevent proper EBL mode switch and status indicator func- 
tion. fn addition, a shart or an open (C41) Blower Switch Position Signal circuit will also prevent the control from 
entering diagnostic mode. For additional information about the A/C Heater Control’s on-board diagnostics, refer to 
24 - HEATING & AIR CONDITIONING - DIAGNOSIS AND TESTING. 


Possible Causes 


OBJECT HOLDING A/C MODE SWITCH / EBL MODE SWITCH IN A PUSHED POSITION 

SUBSTANCE CAUSING A/C MODE SWITCH / EBL MODE SWITCH TO GET STUCK IN A PUSHED POSITION 
(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO (2908) GROUND CIRCUIT 

(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO (2909) GROUND CIRCUIT 

(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT SHORTED TO GROUND 

(C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT OPEN 

A/C STATUS INDICATOR / EBL STATUS INDICATOR INOPERATIVE 

A/C HEATER CONTROL 


peers ganas eRe vanesdobiDyecarnEn2 Onkyo 


Diagnostic Test 


1 . INSPECT THE A/C HEATER CONTROL FOR DAMAGE 


Turn the ignition off. 
inspect the A/G Heater Control for damage. 


is the A/C Heater Control damaged? 


Yes >> Replace the A/C Heater Control in accordance with the Service information. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 6 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 2 


2. INSPECT FOR OBJECT OR SUBSTANCE CAUSING THE A/C MODE SWITCH OR EBL MODE SWITCH TO 
STAY OR STICK IN A PUSHED POSITION 

inspect the A/C Heater Control for anything that would cause the A/C mode switch or the EBL mode switch to stay 

of stick in a pushed position. 


is anything present that would cause the A/C mode switch or EBL mode switch to stay or stick in a 
pushed position? 


Yes >> Repair as necessary, 
Perform BODY VERIFICATION TEST — VER 1. (Refer io 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Go To 3 
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3. CHECK THE (C350) BLOWER SWITCH POSITION SIGNAL CIRCUIT VOLTAGE 
Disconnect the 4/0 Heater Control CS harness connector. 


Turn the ignition on. (25(1)8 
Measure the voltage of the (C850) Blower Switch Position Signal circull. class 


| 
What is the voltage? He 
MaUAget 2p 
Below 4.6 Volts BLACK 
Go To 4 ; 2 
Above 5.2 Volts aman 
Go To 8 Occ , | 
4.8 Volts To 5.2 Volts aa eyed fat 
Go To 9 
CONTAC, AE | 
HEATER C3 H 
iMTC} 
| 81513283 


4. CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO THE (2968) 
GROUND CIRCUIT 


Turn the ignition off. 


Measure the resistance between the (C850} Blower Switch Position Sig- 
nal circuit and the (2908) Ground circuit in the A/C Heater Control C3 
harness connector. 


Is the resistance below 10K ohms’? 


Yes >> Repair the (C850) Blower Switch Position Signal circuit for a 
short to the (2908) Ground circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


Neo >> Go To 5 HEATER C3 
@arey 


iz at5ia2ar | 


CONTROL RG. 
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5, CHECK THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO THE (2909) 
GROUND CIRCUIT 


Disconnect the A/C Heater Control Ct harness connector. 

Measure the resistance between the (C&50) Blower Switch Position Sig- 
nal circuit and the (2909) Ground circuit in the A/C Heater Control C1 
harness connecior. 


ls the resistance below 10K ohms? 


Yes >> Repair the (C850) Blower Switch Pasition Signal circult for a 
short to the (2909) Ground circuit. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES; | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- | 


nog oo 8 ool 
em rin 16 


ING). 


No => GO To 6 | CONTROLAIS 
i HEATER C4 


(raTC) 
| B151328b 


6. CHECK 1 THE (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR A SHORT TO GROUND 


Measure the 1 the resistance of the ( (C850) Blower Switch Position Signal cir- 
cull between ground and the A/C Heater Control C3 harness connector. 


is the resistance below 10K ohms? 


Yes >> Repair the (C850) Blower Switch Position Signal circuit for a 
short to ground. 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ | 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). | 
[ 


No >> Go To 7 
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7: CHECK (C850) BLOWER SWITCH POSITION SIGNAL CIRCUIT FOR AN OPEN 


Measure the resistance of the (C850) Blower Switch Position Signal cir- Pitt Nei Posi eas m2, 
cull between the A/G Heater Control C1 harness connector and the A/C = 


Heater Control C3 hamess connector. | ( ) ign 
is the resistance below 5.0 ohms? - BLAGK (75) 
7 OM 


Yes >> Replace the A/C Heater Control in accordance with the Ser- | 
vice Information. | 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 6 lnanaadca 
| 
| 
i 


- ELECTRICAV/ELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 


No >> Repair the (C850) Blower Switch Position Signal circuit for 
an open. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to & 

ELECTRICAL/ELECTRONIC CONTROL MODULES/ 

FRONT CONTROL MODULE - DIAGNOSIS AND TEST- = : 

ING). CORT ROL-AIG- 


HIEATER G2 
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CONTROL. | 
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8. CHECK THE (C850) BLOWER SW SWITCH POSITION SIG NAL CIRCUIT FOR A SHORT TO VOLTAGE 


Turn the ignition off 


Disconnect the A/C Heater Control C1 hamess connector. : (Sith 
Turn the ignition on. Z. 2 
Measure the voltage of the (C850) Blower Switch Position Signal circuit | 45) 
at the A/C Heater Control C3 harness connector. | = NA | 
— BLACK i 
is the voltage above 0.2 volts? 2 | 
Yes >> Repair the (C850) Blower Switch Position Signal circuit for a camer ong 
short to voltage, CA ee | =) ' 
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES/ a coco 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- conTROLAe. 
ING). HEATER Ce 
{ {MPC} 
No >> Replace the A/C Heater Control in accordance with the Ser- 
vice Information. | 


81519283 | 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 
- ELECTRICAVELECTRONIC CONTROL MODULES/ 
FRONT CONTROL MODULE - DIAGNOSIS AND TEST- 
ING). 
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Turn the ignition off. 

Reconnect the A/C Heater Control C3 harness connector. 

Turn the ignition on. 

Turn the blower control on. 

Press the A/C mode switch on and off several times while observing the A/C status indicator. 


Does the A/C status indicator turn om and off with respect to the switch position? 
Yes oe Go To 10 


No >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


1 0. CHECK FOR NORMAL EBL MODE SWITCH & STATUS INDICATOR FUNCTION 


Turn the blower control off. 
Fress the EBL mode switch on and off several times while observing the EBL status indicator. 


Does the EBL status indicator turn on and off with respect to the switch position? 
Yes >> Go To 14 


No >> Replace the A/C Heater Control in accordance with the Service information. 


Perform BODY VERIFICATION TEST ~— VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


1 1 . CHECK THE A/C HEATER CONTROL BY ATTEMPTING TO ENTER DIAGNOSTIC MODE 


Actuate the display DTC function by performing the following: 


# Tur the blower control on. 
e Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/G mode switch. 
When entry mode is recognized, the A/C status indicator and the EBL status indicator will illuminate for 5 seconds 
and then, if present, will begin displaying DTCs. The A/C status indicator displays active DTCs when the EBL status 
indictor is not illuminated and stored DTCs when the EBL status indicator is ituminated. However, f no DTCs are 
present, both status indicators will turn off and the system will exit diagnostic mode. 


Bid the A/C Heater Control enter diagnostic mode? 


Yes >> Go To 12 


No >> Replace the A/C Heater Control in accordance with the Service Information. 


Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 ~ ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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1 Zz. CHECK THE A/C HEATER CONTROL BY ATTEMPTING TO RUN THE ACTUATOR CIRCUIT TEST/ DOGR 
CALIBRATION FUNCTION 


Turn the ignition off, wait 18 seconds, then turn the ignition on. 
if Wuminated, turn off the A/C status indicator and the EBL status indicator. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


« Turn the blower control off. 
*« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. 
While the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. If the test / function fails, the A/C and EBL status indicators will flash 
alternately. 


Did the A/C Heater Control run the test / function? 
Yes >> Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 


No >> Replace the A/C Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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For a complete wiring diagrarn Refer to Section 8W. 
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Theory of Operation 


The HVAC Systern Test provides a starting point in the diagnostic process by identifying the appropriate diagnostic 
procedure or systern test to perform when diagnosing a given symptom, condition, or DTC. It also provides a means 
for testing the entire HVAC systern by utilizing the A/G Heater Control's On-Board System Tests. The On-Board 
System Tests can also assist in diagnosing stored DTCs. (Refer to 24 - HEATING & AIR CONDITIONING - DIAG- 
NOSIS AND TESTING) for additional information about on-board diagnostics. 


Diagnostic Test 


le HVAC SYSTEM TEST 


NOTE: Diagnose and repair all active DTCs before diagnosing and repairing stored DTCs. 
Make a selection based on the symptom, condition, or DTC that you want to diagnose. 
For Any Active DTC 
Refer to the Table of Contents in this Section for a complete list of all HVAC related symptoms. 


Scan Tool indicates HVAC Not Active On Bus 
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) 


Complete HVAC System Test 
Ga To 2 

AIC System Performance Test 
Go To 2 

General System Operation & Function Test 
Go To 3 


Actuator Calibration Test 
Goa To 4 


2. AIC SYSTEM PERFORMANCE TEST 


NOTE: The following are prerequisites of the Cooldown Test. Verify each of the following before running the 

test: 

* If active, diagnose and repair DTC B1031 or B1032 before proceeding. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

« Verify that the refrigerant system has an adequate charge. Check and repair as necessary before pro- 
ceeding. (Refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - DIAGNOSIS AND TESTING). 

e Verify that the blower motor operates correctly in all speeds. Diagnose and repair all blower related faults 
before proceeding. 

« Verify that the work area ambient temperature is above 18.3°C (65°F) before proceeding. Move the vehicle 
to a warmer work area if necessary. 

« Verify that the evaporator temperature is above 18.3°C (65°F) before proceeding. 

« Verify that the A/C compressor is not running. if the A/C compressor is running, turn the A/C off and 
allow the evaporator to warm up before proceeding. 

Once all of the prerequisites have been met, actuate the Cooldown Test by performing the following: 


Start the engine. 
With the scan tool in HVAC, select System Tests and then select Cooldown test. 
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NOTE: The Cooldown Test can take up to two minutes to run. While the test is running, the A/C status 
indicator will flash. If the test passes, the A/C status indicator will stop flashing. However, If the test fails, 
both the A/C and EBL status indicators will flash alternately and an active DTC B10B2 will set. The status 
indicators will continue to flash until either a successful Cooldown Test is executed or until the vehicle is 
driven a specified number of miles or after 5 ignition cycles. In addition, OTC B10B2 will remain active until 
a@ successful Cooldown Tesi is executed. The test will siep running if any of the following occurs: 

s The ignition is turned off. 

« The A/C compressor is requested off. 

« DTC 81031 or 81032 sets during the test. 

Allow the test to run to completion before proceeding. 


With the scan tool, select View DTCs. 
Does the scan tool display any DTCs? 
Yes >> Diagnose and Repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. Run the Cooldown Test again after the repair is complete. 


Ne >> As necessary, either Go To 3, or 4, or Periorm BODY VERIFICATION TEST — VER 1. (Refer to & - 
ELECTRICAL/ELECTRONIC CONTROL MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND 
TESTING). 


NOTE: If at anytime a DTC becomes active during this test, proceed to the conclusion question. 
NOTE: If multiple DTCs become active, diagnose those that relate to a short circuit first. 

if not dene so previously, start the engine. 

Turn the blower contro! to manual low. 

Turn the Left and Right Blend controls to full cold. 

Turn the Mode control to panel. 

Monitor the scan tool for active HVAC DTCs while performing the following test steps. 

Press the A/C mode switch on, wait 30 seconds, press it off, and then proceed to the next step. 

Press the Rear Defrost mode switch on, wait 30 seconds, press it off, and then proceed to the next step. 
Press the Recirculation mode switch on, wait 30 seconds, press it off, and then proceed to the next step. 
Turn the Left Blend control to full hot, wait 30 seconds, turn it to full cold, and then proceed to the next step. 
Turn the Right Blend control to full hot, wait 30 seconds, turn it to full cold, and then proceed to the next step. 
Turn the Mode control to every door position. Leave it in each position for 30 seconds. 


Does the scan tool display any active DTCs? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 


No >> if you are here due fo a stored DTC, it is possible that a technician may not have erased the DTC 
following a repair. If possible, verify if the vehicle was recently in for this type of service. Otherwise, 
either Go To 4 or visually Inspect the related wiring harness for chafed, pierced, pinched, and partially 
broken wires and the wiring harness connectors for broken, bent, pushed out, and corroded terminats, 
and repair as necessary. 

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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4. ACTUATOR CALIBRATION TEST 


lf not done so previously, start the engine. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 


Does the scan tool display any DTCs? 


Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in ihis Section for a complete list of all 
HVAC related symptoms. 


No >> No problem found. However, if you are here due to a stored DTC, it is possible that a technician may 
not have erased the DTC following a repair. If possible, verify if the vehicle was recently in for this type 
of service. Otherwise, visually inspect the related wiring harness for chafed, pierced, pinched, and par- 
tially broken wires and the wiring harness connectors for broken, bent, pushed out, and corroded ter- 
minals, and repair as necessary. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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“HVAC SYSTEM TEST (MTC) 


For a complete wiring diagrarn Refer to Section BW. 


Theory of Operation 


The HVAC System Test provides a starting point in the diagnostic process by identifying the appropriate diagnostic 
procedure or system test to perform when diagnosing a given syrnptom, condition, or DTC. it also provides a means 
for testing the entire HVAC system by utilizing the A/C Heater Control's On-Board System Tests. The On-Board 
System Tests can also assist in diagnosing stored DTCs. (Refer to 24 - HEATING & AIR CONDITIONING - DIAG- 
NOSIS AND TESTING) for additional information about on-board diagnostics. 


Diagnostic Test 


1. HVAC SYSTEM TEST 


NOTE: Diagnose and repair all active OTCs before diagnosing and repairing stored DTCs. 
Make a selection based on the symptom, condition, or DTC that you want to diagnose. 
For Any Active DTC 
Refer to the Table of Contents in this Section for a complete list of all HVAC related symptoms. 


Camplete HVAC System Test 
Go To 2 


AK System Performance Test 
Go To 2 


General System Operation & Function Test 
Go To 3 


Actuator Ckt Test / Door Cal Function 
Go To 4 
Control Won't Display Active / Stored DTCs 
Refer to “A/C Heater Control Will Not Enter Diagnostic Mode for the diagnostic test procedure. 


Control Won't Run System Tests 
Refer to “A/C Heater Control Will Not Enter Diagnostic Mode for the diagnostic test procedure. 


2. AIC SYSTEM PERFORMANCE TEST 


NOTE: The following are prerequisites of the Cooldown Test. Verify each of the following before running the 

test: 

» lf active, diagnose and repair DTC 31 or 32 before proceeding. Refer to the Table of Contents in this 
Section for a complete list of HVAC related symptoms. 

« Verily that the refrigerant system has an adequate charge. Check and repair as necessary before pro- 
ceeding (Refer to 24 ~- HEATING & AIR CONDITIONING/PLUMBING - DIAGNOSIS AND TESTING). 

* Verify that the blower motor operates correctly in all speeds. Diagnose and repair all blower related faults 
before proceeding. 

« Verify that the werk area ambient temperature is above 18.2°C (65°F) before proceeding. Move the vehicie 
to a@ warmer work area if necessary. 

e Verify that the evaporator temperature is above 18.3°C (65°F) before proceeding. 

Verity that the A/C compressor is not running. if the compressor is running, turn the A/C off and allow the 

evaporator to warm up before proceeding. 

Once all of the prerequisites have been met, actuate the Cooldown Test by performing the following: 


« {lf not done so previously, start the engine. 


« Press and hold the A/C mode switch down and then turn the biower motor control io high speed. Continue to 
hold the A/C mode switch down until the A/C status indicator begins flashing, Then, release the mode switch. 
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NOTE: The Cooldown Test can take up to 90 seconds to run. While the test is running, the A/C status indi- 
cator will flash once per second. If the test passes, the A/C status indicator will stop flashing. If the test 
fails, the A/C and EBL status indicators will flash alternately. The test will stop running if the either ignition 
is turned off, or the blower control is turned te any position other than high, or if DTC 83 or 84 sets during 
the test. Allow the test to run to completion befcre proceeding. 
Actuate the Display DTC function by performing the following: 

e Tum the blower control on. 

« Press the A/C mode switch down, turn the blower contrai to off, wait until both LEDs illuminate (approximately 

§ seconds) and then release the A/C mode switch. 

NOTE: The A/C Heater Control will display a DTC for every fault that it detects, not just DTCs specific to A/C 
performance. 
NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not Hluminated and 
stored DTCs when the EBL status indicator is iNuminated. 
Read DTCs from the AYC status indictor. 


Does the A/C status indicator display any DTCs? 
Yes >> Diagnose and Repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. Run the Cooldown Test again after the repair is complete. 


No >> As necessary, either Go To 3 or 4, or Perform BODY VERIFICATION TEST ~ VER 1. (Refer to & - 
ELECTRICAL/ELECTRONIC CONTROL MOBULES/FRONT CONTROL MODULE - DIAGNOSIS AND 
TESTING). 


So. GENERAL SYSTEM OPERATION & FUNCTION TEST 


if not dene so previously, start the engine. 
Turn the blower control on. 
Turn the Blend control to full cald. 
Turn the Mode control to panel. 
Press the A/C mode switch on, wait 30 seconds, press it off, and then proceed to the next step. 
Press the EBL mode switch on, wail 30 seconds, press it off, and then proceed to the next step. 
Turn the Blend contro! to full hot, wait 30 seconds, turn it to full cold, and then proceed to the next step. 
Turn the Mode control to every door position. Leave it in each position for 30 seconds. When complete, proceed to 
the next step. 
Actuate the Display DTC function by performing the following: 
e Turn the blower control on. 
* Fress the A/C mode switch down, turn the blower control fo off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 
NOTE: The A/C status indicator displays active OTCs when the EBL status indictor is not iiluminated and 
stored DTCs when the EBL status indicator is Hluminated. 
NOTE: ff multiple DTCs are active, diagnose those that relate to a short circuit first. 
Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any DTCs? 


Yes >> Diagnose and repair the DTC(s). Go To 4 if Overcurrent faults (DTC 41, 43, or 44) are present and run 
the Actuator Circuit Test / Door Calibration Function. Otherwise, refer to the Table of Contents in this 
Section for a complete list of HVAC related symptoms. 


No >>» |f you are here due to a stored DTC, if is possible that a technician may not have erased the DTC 
following a repair. lf possible, verify if the vehicle was recently in for this type of service. Otherwise, 
either Go To 4 or visually inspect the related wiring harness for chafed, pierced, cinched, and partially 
broken wires and the wiring harness connectors far broken, bent, pushed out, and corroded terminals, 
and repair as necessary. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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4. ACTUATOR CIRCUIT TEST / DOOR CALIBRATION FUNCTION 


NOTE: By running the Actuator Circult Test / Door Calibration Function, the A/C Heater Control can identify 
up to three door driver circuits shorted simultaneously. A BTC 72 will set if more than three door driver 
circuits are shorted in the same direction (e.g. four door driver circults all shorted to ground} or if two or 
more door driver circuits are shorted with at least one door driver circuit shorted io ignition and one door 
driver circuit shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test 
faults in the following order: lf present, diagnose and repair DTC 72 first, then DTC 62, then DTC 61, then 
DTCs 64, 68, or 71, and finally DTCs 63, 67, or 69. In addition, always test the door driver. circuits after each 
repair by clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, and then 
checking for DTCs. 

NOTE: Diagnose and repair Actuator Circult Test faults (OTC 61, 62, 63, 64, 67, 68, 69, 71, and 72) before 
diaqnosing Overcurrent faults (DTC 41, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 
52, 53, 55, and 56). Diagnose and repair Overcurrent faults (DTC 41, 43, and 44) before diagnosing Calibra- 
tion faults (DTC 18, 21, 22, 23, 45, 46, 47, 51, 52, $3, 55, and 56). 

if not done so previously, turn the ignition on. 

Actuate the Clear DTC function by performing the following: 


® Turn the blower control on. 

» Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
5 seconds) and then release the A/C mode switch. 

« When the A/C status indicator begins flashing DTCs, set the Mode switch to the floor position, simultaneously 
press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approximately 5 
seconds) and then release the mode switches. Stored DTCs will clear from memory in approximately two sec- 
onds. However, if no DTCs were present, both status indicators will tun off and the systern will exit diagnostic 
mode. 

Turn the ignition off, wait 10 seconds, and tum the ignition on. 
Actuate the Actuator Circuit Test / Door Calibration Function by performing the following: 


e Turn the blower control off. 

« Press and hold the EBL mode switch down and then turn the blower control on. Continue to hold the EBL 
mode switch down until the EBL status indicator begins flashing. Then, release the EBL mode switch. While 
the test / function is running, the EBL status indicator will flash once per second. If the test / function passes, 
the EBL status indicator will stop flashing. {f the test / function fails, the A/C and EBL status indicators will flash 
alternately. Allow the test / function to run to completion before proceeding. 

Actuate the Display DTC function by performing the following: 

e Turn the blower control on. 

« Press the A/C mode switch down, turn the blower control to off, wait until both LEDs illuminate (approximately 
§ seconds) and then release the A/C mode switch. 

NOTE: The A/C Heater Control will display a DTC for every fault that it detects, not just DTCs specific to 
door function. 

NOTE: The A/C status indicator displays active DTCs when the EBL status indictor is not iHluminated and 
stored DTCs when the ESL status indicator is illuminated. 

Read DTCs from the A/C status indictor. 


Does the A/C status indicator display any DTCs? 


Yes >> Diagnose and repair the DTC(s). Refer to ihe Table of Contents in this Section for a complete list of all 
HVAC related symptoms. 


No >> No problem found. However, if you are here due to a slored DTC, it is possible that a technician may 
not have erased the DTC following a repair. f possible, verify if the vehicle was recently in for this type 
of service. Otherwise, visually inspect the related wiring harness for chafed, pierced, pinched, and par- 
tially broken wires anc the wiring harness connectors for broken, bent. pushed oul, and corroded ter- 
minals, and repair as necessary. 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES/FRONT CONTROL MODULE - DIAGNOSIS AND TESTING). 
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HVAC - SERVICE INFORMATION 


DESCRIPTION 
HEATING AND AIR CONDITIONING SYSTEMS 


A manual temperature control (MTC) single zone type heating-A/C system or a fully adjustable automatic ternper- 
ature control (ATC) dual zone type heating-A/C system is available on this vehicle. 

To maintain the performance level of ihe heating, ventilation and air conditioning (HVAC) system, the engine cooling 
system must be properly maintained. The use of a bug screen is not recommended. Any obstructions in front of the 
radiator or A/C condenser will reduce the perfornance of the A/C and engine cooling systems. 

The engine cooling system includes the radiator, thermostat, radiator hoses and the engine coolant pump. Refer to 
7 - Cooling for more information before opening or attempting any service to the engine cooling system. 


NOTE: LHD model shown. RHD model similiar. [ee ca ee ee ee 


4 


Ail vehicles are equipped with a common heater, ven- 
tiation and air conditioning (HVAC) housing (1). The 
heating-A/C system combines A/C, heating, and venti- 
lating capabilities in a single HVAC housing mounted 
within the passenger compartment beneath the instru- 
ment panel. The HVAC housing includes: 


« Recirculation-air door and actuator (2) 

* Blend-air door(s) and actuator(s) (3) 

« Blower motor (4) 

« Blower motor resistor (MTC) or blower motor 
power module (ATC) (5) 

Evaporator temperature sensor (6) 
Mode-air doors and actuator (7) 

« Heater core (8) 
« A/C evaporator (9) gr204575 


NOTE: An electric positive temperature coefficient (PTC) heater is used on vehicies when equipped with the 
3.01. diesel engine. The PTC heater unit compensates for the lower engine coolant temperatures produced 
by the diesel engine. The PTC heater unit is mounted in the HVAC air distribution housing, downstream of 
the heater core. For more information, refer to 24 - HEATING & AIR, CONDITIONING/CABIN HEATER/HEATER 
UNIT - DESCRIPTION. 


Based upon the system and selected mode, conditioned alr can exit ihe HVAC housing through one or a combi- 
nation of the three main housing outlets: defrost, panel or floor. The defrost and panel outlets are located on the tap 
af the HVAC housing and the floor outlets are located on the bottom of the HVAC housing. Once the conditioned air 
exits the HVAC housing, it is further directed through molded plastic ducis to the outlets within the vehicle interior. 
These outlets and their locations are as follaws: 

» Defroster Outlets - Two large defroster outlets are located near the center of the instrument panel top cover, 
near the base of the windshield. 

« Side Window Demister Outlets - There are two side window demister outlets, one is located at each out- 
board end of the instrurnent panel top cover, near the belt line al the A-pillars. 

« Panel Quilets - There are four panel outlets in the instrument panel, one located near each outboard end of 
the instrument panel facing the rear of the vahicle and one located on each side of the instrument panel cenier 
bezel, 

e Floor Outlets - There is one floor outlet located above each side of the floor panel center tunnel near the 

dash panel. There is also one cutlet located under each front seat. 
Console Outlets - There are two console outlets iocated at the back of the center floor console facing the rear 
of the vehicle. 


& 
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OPERATION 


Both the manual temperature control (MTC) and the automatic temperature contral (ATC } heating-A/C system used 
in this vehicle are blend-air type systems. In a blend-air systern, a blend-air door controis the amount of conditioned 
air that is allowed to flow through, or around, the heater core. In the available dual zone system, two blend-air doors 
are used fo provide cornpletely independent side-to-side temperature control of the discharge air. The temperature 
control(s) determines the discharge air temperature(s} by operating the blend door actuator(s}, which move the 
biend-air door(s). This design allows almost immediate control of output air temperature(s). 


The heating-A/C systern pulls outside (ambient air 
through the fresh air intake (4) located at the cowl 
panel at the base of the windshield and into the air 
inlet housing above the heating, ventilation and air 
conditioning (HVAC) housing and then passes through 
the A/C evaporator (7). Air flow is then directed either 
through or around the heater core (2). This is done by 
adjusting the position of the blend-air door{s) (3) with 
the temperature controi(s} located on the A/C-heater 
control in the instrurment panel. Air flow is then 
directed out the floor outlet (8}, instrument panel outlet 
(10) or the defroster outlet (1) in various combinations 
by adjusting the position of the mode-air doors (9 and 
11) using the mode contro! located on the A/C-heater 
control, The ternperature and mode control uses elec- 
trical actuators to operate the air doors. 


The velocity of the air flow out of the outlets can be 
adjusted with the blower speed control located on the 
A/C-heater control. 


The fresh air intake can be shut off by pressing the Recirculation button on the A/C-heater conirol. This will operate 
the electrically actuated recirculation-air door (5), which closes off the fresh air intake. With the fresh air intake 
closed, the conditioned air within the vehicle is pulled back into the HVAC housing through the recirculation air 
intake (6) located within the passenger compartment. 


The A/G compressor can be engaged by pressing the A/C (snowflake) button on the A/C-heater control. It will auto- 
matically engage when the mode control is set in any Mix to Defrost position. This will remove heat and humidity 
from the air before it is directed through or around the heater core. The mode control on the A/C-heater control is 
used to direct the conditioned air to the selected systern outlets. 


The two slot-type defroster outlets receive airflow from the HVAC housing through the molded plastic defroster 
ducts, which connect to the HVAC housing defroster outlets. The airflow from the defroster outlets is directed by 
fixed vanes in the defroster outlet grilles and cannot be adjusted. The defroster outlet grilles are integral to the 
instrument panel top cover. 


The side window demister outlets receive airflow from the HVAC housing through the molded plastic demister ducts. 
The demisters direct alr from the HVAC housing through the outlets located on the top corners of the instrument 
panel. The airflow from the side window demister outlets is directed by fixed vanes in the derister outiet grilles and 
cannot be adjusted. The side window demister outlet grilles are serviceable from the instrument panel. The demis- 
ters operate when the controls are set in Heat, Bi-level, Mix and Defrost modes. 


The four instrument panel outlets receive airflow from the HVAC housing through two molded plastic main panel 
ducts. One duct directs air flow out of the right side instrument panel outlets, while the other duct delivers air flow 
to the left side outlets. Each of these outlets can be individually adjusted to direct the flow of air. 


The floor outlets receive airflow from the HVAC housing through the floor distribution ducts which are integral to the 
rear cover of the HVAC air distribution housing. Two plastic rear distribution ducts and one center console duct 
attach to the rear cover and provide conditioned air to the rear seating positions. The two console outlets can be 
individually adjusted to direct the flow of air, but the floor outiets cannot be adjusted. 
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NOTE: it is important to keep the HVAC air intake opening clear of debris. Leaf particles and other debris 
that is small enough to pass through the cowl opening screen can accumulate within the HVAC housing. 
The closed, warm, darmp and dark environment created within the housing is ideal for the growth of certain 
molds, midews and other fungi. Any accumulation of decaying plant matter provides an additional food 
source for fungal spores, which enter the housing with the fresh intake-air. Excess debris, as well as objec- 
tlonable odors created by decaying plant matter and growing fungi can be discharged into the passenger 
compartment during heater-A/C operation if the air intake opening is not kept clear of debris. 


The A/G system is designed for the use of non-OCFC, R-134a refrigerant and uses an A/C expansion valve to meter 
the flow of refrigerant to the A/C evaporator. The A/C evaporator cools and dehumidifies the incoming air prior to 
blending it with the heated air. To maintain minimum evaporator temperatures and prevent evaporator freezing, an 
evaporator temperature sensor is used. The sensor is located downstream of tne evaporator and supplies an evap- 
orater temperature signal to the A/C-heater control. For the ATC system, the AfC-heater control broadcasts the A/C 
request on the controller area network (CAN) 8 bus, where it is read and processed by the front control module 
(PCM), which in turn broadcasts # on the CAN C bus, where It is read and processed by the powertrain control 
module (PCM). For the MTC system, the A/O-heater control sends the request for A/C to the CCN via a dedicated 
mux circuit, The CCN then broadcasts the A/C request on the CAN B bus, where it is read and processed by the 
FCM, which in turn broadcasts i on the CAN C bus, where it is read and processed by the PCM. 


DIAGNOSIS AND TESTING 
HEATING AND A/C SYSTEMS 
ON-BOARD DIAGNOSTICS 


CAUTION: Do not exchange A/C-Heater Controls from vehicle to vehicle. Software versions differ between 
models and model years. Installing an A/C-Heater Control with software that is incompatible for a given 
vehicle can result in either improper or failed HVAC system operation. 


SETTING FAULTS - ATC AND MTC SYSTEMS 


Both the automatic temperature control (ATC) and the manual temperature control (MTC) systems are controlled by 
the A/C-heater control located on the center bezel of the instrurnent panel. The ATC system communicates on the 
controller area network (CAN) B bus and is fully addressable with a scan tool. The MTC systern is NOT connected 
fo the CAN bus and is NOT addressable with a scan tool. 


The A/C-heater controls primary means of fault detection for both heating-A/C systems is through active and stored 
diagnostic trouble codes (DTCs). The control continuously monitors various internal parameters during normal sys- 
fam operation. |f it detects a fault, both an active and a stored diagnostic trouble code (DTC) will set for that pararn- 
eter, When the offending parameter returns to an acceptable value, ihe control automatically clears the active DTC. 
However, the stored DTC remains until cleared (either manually or automatically). Note that OTCs will not set or 
clear if supply voliage is low. 

Tne A/C-heater controls secondary means of fault detection for both heating-A/C systems is through system tests. 
For ATC systems, these tests include the HVAC System Test, the Cooklown Test, and Actuator Calibration. For MTC 
systems, these tests include the HVAC System Test, the Cooldown Test, Actuator Calibration (new MTC installation 
only), anc the Actuator Circuit Test / Door Calibration Function. Refer fo System Tests in this Section for a detailed 
description of each test. 


DISPLAYING FAULTS AND READING FAULTS - ATC SYSTEM 


Use a scan tool jo display DTCs stored in the A/C-heater control of the ATC system (refer to 24 - HVAC - Electrical 
Diagnostics for more information). 


DISPLAYING FAULTS AND READING FAULTS - MTC SYSTEM 


Use the A/C-heater control to display DTCs stored in the A/C-heater control of the MTC system. Refer to Entering 
Display DTC Mode - MTC Syster: Display Sequencing - MTC System: Reading Diagnostic Trouble Codes - MTFC 
System; Active DTCs - ATC and MTC Systems; Stored DTCs - ATC and MTC Systems; and Clearing Faults - MTC 
Systera in this section for additional information. 
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ENTERING DISPLAY DTC MODE - MTC SYSTEM 
To enter the MTC system's Display DTC Mode, perform the following: 


NOTE: An active DTC 33 will prevent the contrel 
from entering diagnostic mode and performing 
certain diagnostic functions. It will also prevent 
proper A/C mode switch and status indicator func- 
tion. Wf this occurs, refer to “A/C HEATER CON- 
TROL WILL NOT ENTER DIAGNOSTIC MODE 
(MTC) in 24 - HVAC - Electrical Diagnostics for the 
diagnostic tesi procedure. 


1. Turn the ignition te the On position. 


2. Turn the blower motor control (1) to the On posi- 
tion. 

3. Press the A/C mode switch (2) down, turn the 
blower motor control to the Off position, wait until 
both LEDs illuminate (approximately 5 seconds) 
and then release the A/C switch. if there are active 
or stored DTCs to display, the A/C status indicator 
(3) will begin to flash. If there are no active or | 
stored DTCs to display, the LEDs on the A/C- 
heater control (4) will turn off and the systern will automatically exit the mode of operation, 

4, To manually exit Display DTC Made, either turn the ignition off or disconnect the negative battery cable from the 
battery. 


81 S4aceb 
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DISPLAY SEQUENCING - MTC SYSTEM 


MTC system DTCs will display in ascending numerical order but nat in chronological order. Active DTCs will display 
before stored DTCs. If there are active and stored DTCs for the same parameter, the A/C-heater control will NOT 
display the stored DTC for that parameter. The EBL status indicator will illuminate and remain illuminated while the 
A/C-heater controt is displaying stored DTCs. After displaying all active and stored DTCs, the A/C-heater control 
restarts at the beginning, displaying all DTCs again. To restart the sequence from the beginning while the A/O- 
heater control is displaying DTCs, press the EBL. mode switch down, and then release it. This will cause the A/C- 
heater control to quit displaying the present code, turn off all LEDs for 2.0 seconds, and then it will begin flashing 
all DTCs again from the beginning. 
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READING DIAGNOSTIC TROUBLE CODES - MTC SYSTEM 


FAULT CODE 43 FAULT CODE 22 


AC LED OFF 
d 


| 
| 
| TIME 
| 


e1htheba 


| 
| 
| 


All active and stored DTCs for the MTC system have an assigned code number. The A/C status indicator flashes in 
a series of pulses to display the code numbers. Each pulse has an indicator on time of 0.5 seconds. The tens unit 
value (1) is flashed first followed by the ones unit value (2). A 2.0 second indicator off-time (3) separates the unit 
values. When displaying multiple DTCs, the A/C status indicator will go off for five seconds (4) before displaying the 
next DTC (5). After displaying all DTCs (6), the sequence will repeat until exiting Display DTC Mode. 


ACTIVE DTCs - ATC AND MTC SYSTEMS 
Refer to 24 - HVAC - Electrical Diagnostics to diagnose HVAC system DTCs. 


STORED DTCs - ATC AND MTC SYSTEMS 


The HVAC System Test, found in 24 - HVAC - Electrical Diagnostics, provides a means for diagnosing stored DTCs. 
The HVAC System Test consists of multiple diagnostic procedures which cover: 

» A/G System Performance 

¢ Systern Controls 

® Air-door Functionailty 
Either perform the entire diagnostic procedure for a complete system test or perform an individual procedure if diag- 
nosing a specific symptom, condition, or DTC. 


GLEARING FAULTS - ATC SYSTEM 


For every fault that sets, the A/C-heater control maintains an independent count of the number of key cycles since 
the active DTC cleared, the odometer reading when the DTC set, and the elapsed ignition on time that ihe DTC was 
active. When the number of key cycles (oy parameter} reaches a global number, the system automatically clears all 
of the information associated with that DTC. A loss of battery voltage will also clear ail active DTCs and associated 
data from memory. However, upon reconnecting the battery and activating the A/C-heater control (“Ignition” line 
going "HIGH", the system will again evaluate all parameters and will set active DTCs for parameters outside of 
acceptable limits. 

DTCs can also be cleared manually from the A/C-heater control (which also resets key cycle counters). Use a scan 
tool to clear DTCs stored in the A/C-heater control of the ATC system (refer to 24 - HVAC ~- Electrical Diagnostics 
for more information). 
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CLEARING FAULTS - MTC SYSTEM 


To clear DTCs stored in the A/Z-heater control of the MTC system, perform the following: 


NOTE: An active DTC 33 will prevent the control 
from entering diagnostic mode and performing 
certain diagnostic functions. it wil also prevent 
proper A/C mode switch and status indicator func- 
tion. H this occurs, refer to ‘AIC HEATER CON- | 
TROL WILL NOT ENTER DIAGNOSTIC MODE 
(MTC} in 24» HVAC - Electrical Diagnostics for the 
diagnostic test procedure. | 
| 
| 
| 
i 


NOTE: An active DTC 34 will prevent the control 

from performing certain diagnostic functions and 

it wil prevent proper ESL mode switch and status 

indicator function. Hf active, diagnose and repair | 

DTC 34 before proceeding. Refer to 24 - HVAC - | 

Electrical Diagnostics for the diagnostic test pro- 
t 
| 


cedure. 


1. Turn the ignition to RUN. 

2. Turn the blower motor control (1) to ON, 

3. Press the A/C mode switch (2) down, turn the blower motor control ta OFF, wall until both LEDs illuminate 
{approximately 5 seconds) and then release the A/C mode switch, 

4. When the A/C status indicator begins flashing DTCs, set the Mode switch to the floor position, sirnultaneously 
press the A/C mode switch and the EBL mode switch down until both LEDs start flashing (approximately 5 sec- 
onds) and then release the mode switches. Stored DTCs will clear from memory in approximately two seconds. 


SYSTEM TESTS 
HVAC SYSTEM TEST - ATC AND MTC SYSTEMS 


The HVAC System Test, found in 24 - HVAC - Electrical Diagnostics, provides a starting point in the diagnostic 
process by identifying the appropriate diagnostic procedure or system test to perform when diagnosing a given 
symptom, condition, or DTC. lt also provides a means for testing the entire HVAC system by ulllizing the A/C-heater 
controls On-Board System Tests. The On-Board System Tests can also assist in diagnosing stored DTCs. 


ACTUATOR CALIBRATION - ATC SYSTEM 


The Actuator Calibration function homes and repositions the alr-door actuators, removes accumulated positioning 
errors, and checks for air-door span faults. Once actuated, the sniire process takes approximately 90 seconds. 
Upon completion, all air-door actuators should return to the position that the system is currently requesting. Running 
the Actuator Calibration function is the only way to detect air-door travel too large faulis and air-door travel too smaill 
faults. These faults, if present, will display on the scan tool after running the Actuator Calibration function. 


STARTING ACTUATOR CALIBRATION - ATC SYSTEM 
Use a scan tool to start the Actuator Calibration function. 


ACTUATOR CALIBRATION - MTC SYSTEM 


NOTE: Diagnose and repair Actuator Circuit Test faulis (DTC 61, 62, 63, 64, 65, 66, 67, 68, 69, 71, and 72) 
before diagnosing Overcurrent faults (DTC 41, 42, 43, and 44) and Calibration faults (OTC 18, 21, 22, 23, 24, 
25, 45, 46, 47, 48, 51, 52, 53, 54, 55, and 56). Diagnose and repair Overcurrent faulis (DTC 41, 42, 43, and 44) 
before diagnosing Calibration faults (OTC 18, 21, 22, 23, 24, 25, 45, 46, 47, 48, 51, 52, 53, 54, 55, and 56). 


The A/C-Heater Control automaticaly runs the Actuator Calibration functian upon ignition on after installing a new 
A/iG-reater Control. The Actuator Calibration function homes and repositions the air-door actuators, rernoves accu- 
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mulated positioning errors, and checks for air-door span faults. Once actuated, the entire process takes approxi- 
mately 90 seconds. Upon completion, all air-door actuators should return to the position that the system is currently 
requesting. Running the Actuator Calibration function is the only way to detect air-door travel too large faults, air- 
door travel too smail faults, air-door bound faults, and air-coor broken linkage faults. These faults, if present, will 
display when checking for DTCs in the A/C-heater control. 


STARTING ACTUATOR CALIBRATION MANUALLY - MTC SYSTEM 


Refer to Starting The Actuator Circuit Test / Door Calibration Function - MTC System in this section. 


ACTUATOR CIRCUIT TEST / DOOR CALIBRATION FUNCTION - MTC SYSTEM 


NOTE: Diagnose and repair Actuator Circuit Test faults (DTC 61, 62, 63, 64, 65, 66, 67, 68, 69, 71, and 72) 
before diagnosing Overcurrent faults (DTC 41, 42, 43, and 44) and Calibration faults (DTC 18, 21, 22, 23, 24, 
25, 45, 46, 47, 48, 51, 52, 53, 54, 55, and 56). Diagnose and repair Overcurrent faults (DTC 41, 42, 43, and 44) 
before diagnosing Calibration faults (DTC 18, 21, 22, 23, 24, 25, 45, 46, 47, 48, 51, 52, 53, 54, 55, and 56). 


The Actuator Circuit Test / Door Calibration function first tests the air-door electrical circuits for shorts and then it 
homes and repositions the air-doors to remove accumulated positioning errors and to check for air-door span faults. 
This test / function supplements the continuous actuator drive system diagnostics and can provide greater detail 
about shorted air-door electrical circuits by identifying up to three door driver circuits shorted simultaneously. This 
test will also detect air-door travel too large faults, air-door travel too small faults, air-door bound faults, and air-door 
broken linkage faults. The Actuator Circuit Test / Door Calibration function must be manually actuated. Faults 
detected will display when checking for DTCs in the A/C-heater control. 


STARTING THE ACTUATOR CIRCUIT TEST / DOOR CALIBRATION FUNCTION - MTC SYSTEM 


NOTE: By running the Actuator Circuit Test / Door Calibration Function, the A/C-Heater Control can identify 
up to three door driver circuits shorted simultaneously. A DTC 72 will set if more than three door driver 
circuits are shorted in the same direction (e.g. four door driver circuits all shorted to ground) or if two or 
‘more door driver circuits are shorted with at least one door driver circuit shorted to ignition and one door 
driver circuit shorted to ground. To ensure a proper diagnosis, diagnose and repair Actuator Circuit Test 
faults in the following order: if present, diagnose and repair DTC 72 first, then DTC 62, then DTC 61, then 
DTCs 64, 66, 68, or 71, and finally DTCs 63, 65, 67, or 69. In addition, always test the door driver circuits 
after each repair by clearing DTCs, and then running the Actuator Circuit Test / Door Calibration Function, 
and then checking for DTCs. 


To start the Actuator Circuit Test / Door Calibration function for the MTC system, perform the following: 


NOTE: An active DTC 34 will prevent the control 
from performing certain diagnostic functions and 
it will prevent proper EBL mode switch and status 
indicator function. f this occurs, diagnose and 
repair DTC 34 before running the Actuator Circuit 
Test / Door Calibration function. Refer to 24 ~- 
HVAC ~ Electrical Diagnostics for the diagnostic 
test procedure. 


1. Turn the ignition to the On position. 


2. Turn the blower motor contral (1) to the Off posi- 
tion. 

3. Press and hold the EBL mode switch (2) down and 
then turn the biower motor control on. Continue to 
hold thé EBL mode switch down until the EBL sta- 
tus indicator begins flashing. Then, release the 
mode switch. While the test / function is running, edd 
the EBL status indicator will flash once per SECO. ke = | 
If the test / function passes, the EBL status indica- 
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tar will stop flashing. However, if the test / function falis, the A/C and EBL status indicators will flash alternately. 
Faults detected wil display when checking for DTCs in the A/C-heater control. 


COGLDOWN TEST - ATC AND MTC SYSTEMS 


The Cooldown Test checks A/C system performance by measuring the system's ability to lower the evaporator tem- 
perature 11.11° © (20° F} as measured by the evaporator temperature sensor. The following are prerequisites of the 
Cooldown Test. Verify each of the following before running the Cooldown Test: 

e For the ATC system, the Cooldown Test will NOT start if DTC B1031 or B1032 is active. If active, diagnose 
and repair either DTC before proceeding (Refer to 24 - HVAC - Electrical Diagnostics for a complete list of 
HVAC related symptoms). 

e For the MTC system, the Cooldown Test will NOT start if DTC 31 or 32 is active. If active, dlagnose and repair 
either DTC before proceeding (Refer to 24 - HVAC - Electrical Diagnostics for a complete list of HVAC related 
symptoms). 

« For both systerns, verify that the refrigerant system has an adequate charge. Check and repair as necessary 
before proceeding (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - DIAGNOSIS AND TESTING - 
REFRIGERANT SYSTEM LEAKS). 

e For both systems, verify that the blower motor operates correctly in all speeds. Diagnose and repair all blower 
motor related faults before proceeding. 

« For both systems, verify that the ambient temperature of the work area is above 18.3° C (65° F) before pro- 
ceeding. Move the vehicle to a warmer work area if necessary. 

e For both systems, verify that the evaporator temperature is above 18.3° C (65° F) before proceeding. 

e For both systems, verify that the A/C compressor is NOT running. If the A/C compressor is running, turn the 
A/C off and allow the A/C evaporator to warm up before proceeding. 


STARTING THE COOLDOWN TEST - ATC SYSTEM 


Once all of the prerequisites have been met. the Cooldown Test for the ATC system can be actuated by sending a 
command with a scan tool. Once started, the ATC A/C-heater control automatically sets the blower speed and posi- 
tions the air-doors for optimal A/C performance. It also sends a request for A/C operation on the CAN B bus. The 
Cooldown Test can take up to two minutes to run and, will stop running if any of the following occurs: 

» The ignition is turned to any position other than RUN. 

« The A/C compressor is requested off. 

e DTC B1031 or B1032 sets during the Cooldown Test. 


While the Cooldown Test is running, the A/C status indicator will flash. During this time the A/C-heater control will 
ignore most of its inputs. If the ATC system passes the fest, the A/C status indicator will stop flashing. However, if 
ihe ATO system fails the test, both the A/C and EBL status indicators will flash alternately and an active DTC B10B2 
will set. The status indicators will continue to flash until either a successful Cooldown Tesi is executed or until the 
vehicle is driven a specified number of miles or after 5 ignition cycles. In addition, DTC BtOB2 will remain active 
until a successful Cooldown Test is executed. Always check for DTCs in the A/C-heater contro! after running the 
Cooldown Test. 
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STARTING THE COOLDOWN TEST - MTC SYSTEM 


Once all of the prerequisites have been met, the Cooldown Test for the MTC system can be actuated by performing 
the following: 


NOTE: An active DTC 33 will prevent the control 
from entering diagnostic mode and performing 
certain diagnostic functions. It will also prevent 
proper A/C moce switch and status indicator func- 
tion. Hf this occurs, refer to *A/C HEATER CON- 
TROL WILL NOT ENTER DIAGNOSTIC MODE 
(MTC) in 24 - HVAC ~ Electrical Diagnostics for the 
diagnostic test procedure. 


. Verify that the ignition is in OFF. 

. Turn the blower motor control (1) to OFF. 

. Start the engine. 

. Press and hold the A/C mode switch (2) down and 
then turn the blower motor contral io high speed. 
Continue to hold the A/C mode switch down until 
the A/C status indicator begins flashing, Then. | 
release the mode switch. ardent | 


Lecinindiclettn 
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Once actuated, the MTC A/C-heater control autornatically positions the air-doors for optimal A/C performance and 
sends a request for A/C operation to the cluster (CCN) via hardwired circuits. The Cooldown Test can take up to two 
minutes to run. The test will stop running if any of the following occurs: 

e The ignition is turned to any position cther than RUN. 

« The blower motor control is turned to the any position other than high speed. 

« DTC 83 or 84 sets during the Cooldown Test. 


While the Cooldown Test is running, the A/C status indicator will flash. During this time the A/C-heater control will 
ignore most of its inputs. If the MTC system passes the test, the A/C status indicator will stop flashing. However, if 
the MTC system fails the test, both the A/C and EBL status indicators will flash alternately and an active DTC 35 will 
set. The status indicators will continue to flash until either a successful Cooldown Test is executed or until the vehi- 
cle’s ignition on time has exceeded a specified value. in addition, DTC 35 will remain active until a successful 
Cooldown Test is executed. Always check for and diagnose DTCs present in the A/C-heater controf after running the 
Cooldown Test. If the Cooldown Test fails, service the heating-A/C system as required. 


A/C PERFORMANCE 


The A/C systern is designed to provide the passenger compartment with low temperature and low humidity air. The 
A/G evaporator, located in the HVAC housing is cooled to temperatures near the freezing point. As warm damp air 
passes over the fins of the A/C evaporator, the air transfers its heat to the refrigerant in the evaporator colls and the 
moisture in the air condenses on the evaporator fins. During periods of high heat and humidity, an A/C system will 
be more effective in the Recirculation mode (max-A/C). With the system in the Recirculation mode. only air from the 
passenger compartment passes through the A/C evaporator. As ihe passenger compartment air dehumidifies, the 
A/G system performance levels rise. 


Humidity has an important bearing on the temperature of the air delivered to the interior of the vehicle. Ht is impor- 
tant to understand the effect that humidity has on the performance of the A/C system. When humidity is high, the 
A/C evaporator has to perform a double duty. i must lower the air temperature, and it must lower the temperature 
of the moisture in the alr that condenses on the evaporator fins. Condensing the moisture in the air transfers heat 
energy into the evaporator fins and coils. This reduces the amount of heat the A/C evaporator can absorb from the 
air, High humidity greatly reduces the ability of the A/C evaporator to lower the temperature of the air. 


However, evaporator capacity used to reduce the amount of moisture in the air is not wasted. Wringing some of the 
moisture out of the air entering the vehicle adds to the comfort of the passengers. Although, an owner may expect 
too much from their A/C system on humid days. A performance test is the best way to determine whether the sys- 
tem is performing up to design standards. This test also provides valuable clues as to the possible cause of trouble 
with the A/C system. 


Le 
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A/C PERFORMANCE TEST 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible serious or fatal injury. 


CAUTION: The use of an A/C recycling/charging station for purposes of determining the actual charge level 
of an A/C systern is nol recommend. Service recycling/charging stations do not reflect the correct ammount 
of refrigerant charge in the A/C system after a single “reclaim” cycle. Tests have shown that it takes up to 
3 or 4 “reclaim” cycles to remove all of the refrigerant charge. Use only the following procedure for deter- 
mining the proper charge level in an LXYLE/LC vehicie. 


NOTE: The A/C Cooldown test which can be initiated on the MTC or ATC system is not a valid test to deter- 
mine A/C performance. It is intended to be only used af the assembly plant and should not be used at a 
dealer or repair facility. Use only the following procedure to check A/C performance. 


NOTE: This procedure requires the technician to know what the actual relative humidity is for the time and 
day of the test. This information can be obtained from muitiple sources, such as the internet or local news 
media. 


1. Make sure the following conditions are met in the area where the test is to be perforrned: 
# Maximum ambient temperature: 110°F (43.3°C) 
« Minimum ambient temperature: 60°F (15.5°C} 
« Minimum relative humidity: 20% 
e Maximum relative humidity: 90% 
& 
2. Operate the heating-A/C system under the following conditions. 
« Engine at normal operating temperature 
« Engine at normal idle speed 
e« No sun-load in the cabin of the vehicle 
e Vehicle doors and windows closed 
e Transmission in Park 


» A/C-heater controls set te Recirculation mode, full cool, panel mode, high blower and with A/C compressor 
engaged. If the A/C compressor does not engage, see the A/C System Diagnosis chart 
® Ajl panel outlet vanes open and positioned straight rearward 
3. Using a scan tool, manually close the high speed cooling fan relay. If this step is not performed, the test results 
will not be accurate. 


4. Insert a therrnometer in the driver side center panel air outlet and operate the A/C system until the thermometer 
temperature stabilizes or a minimum of 5 minutes. 


NOTE: The compressor clutch may cycle while performing this test, depending upon the ambient tempera- 
ture and humidity. ¥ the clutch cycles, use the readings obtained before the clutch disengaged. 


5, With the A/C compressor clutch engaged, cornpare the observed panei outlet air temperature along with the 
ambient temperature of the work area and the relative hurnidity to the Maximum Panel Outlet Temperature chart. 
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6. if the air outlet temperature fails to meet the specifications in the Maximum Panel Outlet Temperature chart, refer 
to the A/G System Diagnosis chart. 


Maximum Pane! Ouitet Temperature » °F 


40 20 30 4g 50 60 80 a0 
Relative Humidity % 


at073027 
A/C SYSTEM THAGNOSIS 


Condition Possible Causes Correction | 
Rapid A/C compressor clutch | 1. Low refrigerant system | 1. See Refrigerant System Leaks in this group. | 


cycling (ten or more cycles charge. Test the refrigerant system for leaks. Repair, 
per minute}. evacuate and charge the refrigerant system, if 
required. 
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Possible Causes 


| 4. No refrigerant in the 
| refrigerant system. 


: Condition ~ Correction 


1. See Refrigerant System Leaks in this group. | 
Test the refrigerant system for leaks. Repair, 
evacuate and charge the refrigerant system, 
required. 

2. Check the fuses in the Integrated Power 
Module. Repair the shorted circuit or 
cornponent and replace the fuses, if required. 
Refer to Group 8. 


3. See A/C Compressor Clutch Coil inthis | 
group. Test the compressor clutch coil and 
replace, if required. 


4, See A/C Compressor Clutch Relay in this 
group. Test the compressor clutch relay and 
relay circuits. Repair the circuits or replace the 
relay, if required. 


5. See Evaporator Temperature Sensor in this 
group. Test the sensor and replace, if required. 


| Equal pressures, but the 
| compressor clutch does not 
| engage. 


2. Open fuse. 


3. inoperative A/C compressor 
clutch coil. 


4. inoperative A/C compressor 
clutch relay. 


5. Improperly installed or 
inoperative evaporator 
temperature sensor, 


6. inoperative AIC pressure 6. See A/C Pressure Transducer in this group. 
transducer. Test the sensor and replace, if required. 
7. Incperative Powertrain 7. Refer to Group 9 - Engine Electrical 


Control Module (PCM) or Diagnostics for testing of the PCM/ECM. Test 
| Engine Control Module (ECM). | the PCM/ECM and replace, if required. 


1. Excessive refrigerant oi! in 1. See Refrigerant Oil Level in this group. 
system. Recover the refrigerant from the refrigerant 
system and inspect the refrigerant of! content, 
Restore the refrigerant oil to the proper ievel, if 
required. 


2. See Blend Door Actuator in this group. 
inspect the actuator(s) for proper operation 
and replace, if required. 


3. See HVAC Housing in this group. Inspect 
the blend-air door(s) for proper operation and 
sealing. Repair if required. 

1. See Refrigerant System Leaks in this group. 
Test the refrigerant system for leaks. Repair, 
evacuate and charge the refrigerant system, if 
required. 


2. See A/C Evaporator in this group. Replace 
the restricted A/C evaporator, if required. 


3. See A/C Compressor in this group. Rep 
the A/C compressor, if required. 


Norma! pressures, but A/C 
Performance Test air 
temperatures at center panel 
outlet are too high. 


2. Blend door actuator (s} 
improperly installed or 
inoperative. 


3. Blend-air door(s) inoperative 
or sealing improperly. 


1. Low refrigerant system 
charge. 


2. Refrigerant flow through the 
A‘G evaporator is restricted. 
| 3. Ineperative A/C compressor. 


The low side pressure [Ss 
normal or slightly low, and the 
thigh side pressure is too low. 


ace 


4 


| __Condition ~ Gendition 
The low side pressure is | 4. A/C condenser air flow 

normal or slightly high, and restricted. 
the high side pressure is too 


high. 
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Correction 


1, Check the A/G condenser for damaged fins, 
foreign objects obstructing air flow through the 
condenser fins, and missing ar improperly 
installed air seals. Clean, repair, or replace 
components as required. 


| 2. See A/C Receiver/Drier in this group. 
| Replace the restricted A/C receiver/drier, if 
required, 


“3. Inoperative radiator cooling | 3. Test the radiator cooling fan and replace, if 
i fan. required. Refer to Group 7 - Cooling. 

4, Refrigerant system | 4. See Refrigerant System Charge in this 
overcharged. | group. Recover the refrigerant from the 
refrigerant system. Charge the refrigerant 

| system to the proper level, if required. 

| 5. See Refrigerant System Leaks in this group. 
Test the refrigerant systern for leaks. Repair, 

| evacuate and charge the refrigerant system, if 
required. 

| 6. Test the engine cooling system and repair, if | 
required. Refer to Group 7 - Cooling. 

1. Inspect the accessory drive belt condition 
and tension. Repair as required. Refer to 
Group 7 - Cooling. 


2. Inoperative A/C expansion 2, See A/C Expansion Valve in this group. 
valve. Replace the valve, if required. 
3. Inoperative A/C compressor. | 3. See A/C Compressor in this group. Replace 
the A/C compressor, if required. 


1, Restricted refrigerant flow 1. See Liquid Line, Suction Line and Discharge 
through the refrigerant lines. Line in this group. Inspect the refrigerant lines 
for kinks, tight bends or improper routing. 
Correct the routing or replace the refrigerant 
line, iF required, 

2, See A/C Expansion Vaive in this group. 
Replace the valve, if required. 


Possible Causes 


2. Refrigerant flow through the | 
| A/G receiver/drier is restricted. 


5. Air in the refrigerant system. 


| 6. Engine overheating. — 


The low side pressure is too ales Accessory drive belt slipping. 
ihigh, and the high side 


pressure is tao low. 


The low side pressure is too 
Hiow, and the high side 
| pressure is too high, 


| 2. Restricted refrigerant flow 
| through the A/C expansion 
| valve. 


3. See A/C Condenser in this group. Replace 
the restricted A/C condenser, if required. 


| 3. Restricted refrigerant flow | 
through the A/C condenser. 
HEATER PERFORMANCE 
Before performing the following tests, refer to Group 7 - Cooling for the procedures to check ihe engine coolant 
level and flow, engine coolant reserve/recovery system operation, accessory drive belt condition and tension, radi- 
ator air flow and the fan drive operation. Perform the A/G System Performance Test, which is found within the HVAC 


System Test (refer to 24 - HVAC Electrical Diagnostics). If any diagnostic trouble codes (DTCs) are found in the 
A/C-heater control or the powertrain control module (PCM), repair as necessary. 


MAXIMUM HEATER OUTPUT 


Engine coolani is delivered to the heater core through two heater hoses. With the engine idling at normal operating 
temperature, set ihe temperature control toa the full not position, the mode control to the floor pasition, and the 
blower motor control to the highest speed position. Using a test thermometer, check the temperature of the air being 
discharged at the front floor outlets. Compare the test thermometer reading to the Heater Temperature Reference 
chart. 
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HEATER TEMPERATURE REFERENCE 


| | gar C.. 
| | (90° F) 
52° 6 59°C 62° © 
(125° F) (139° F) | (144° F} 
if the heater outlet air temperature is below the minimum specification, refer to Group 7 - Cooling. Both of the heater 
hoses should be hot to the touch, The coolant return heater hose should be slightly cooler than the coolant supply 
heater hose. If the return hose is much cooler than the supply hose, locate and repair the engine coolant flow 
obstruction in the cooling systern (refer to Group 7 - Coaling for more information). 


27°C 
(80° F) 


Ambient Air Temperature 


Minimum Heater System Air 
Outlet Temperature 


OBSTRUCTED COOLANT FLOW 


Possible locations or causes of obstructed coolant flow are as follows: 
« {noperative water pump. 
« inoperative thermostat. 
« Pinched or kinked heater hoses. 
® improper heater hose routing. 
* Plugged heater hoses or supply and return ports at the cooling system connections. 
*« Plugged heater core. 


If proper coolant flow through thé cooling system is verified, and heater outlet air temperature is low, a mechanical 
problem may exist. 


MECHANICAL PROBLEMS 


Possible locations or causes of insufficient heat due to mechanical problems aré as follows: 
« Obstructed cowl air intake. 
« Obstructed heater system outlets. 
« inoperative engine thermostat. 
« inoperative blower motor system. 
® Inoperative A/C-heater control. 
® inoperative blend door actuator(s). 
e Inoperative, obstructed or improperly installed blend-air door. 


TEMPERATURE CONTROL 


lf the heater outlet alr temperature cannot be adjusted with the temperature control on the A/C-heater control, the 
following could require service: 


* Inoperative A/C-heater control. 

e inoperative blend door actuatar{s). 

* lnoperative, obstructed or improperly installed blend-air door, 
« |mproper engine coolant temperature. 

« {noperalive related wiring harness or connectors, 
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SPECIFICATIONS 
AIC SYSTEM 


[eseription 
| Denso 10S17 ND-8 PAG oil 
Evaporator Temperature Sensor HVAC housing mounted 

A/C Pressure Transducer A/C Liquid fine rnounted - opens 
below 110 kPa (16 psil, closes 
above 220 kPa (32 psi} 

AIC Liquid line mounted - opens _ 
above 3219 kPa (476 psi), closed 
below 2937 kPa (426 psi} 
Also see A/C Underhood 
Specification Label located in the 
engine compartment 


| A/C Clutch Coil Draw , [33amps sd @ BV OSV © BIPC (70° F) 


A/C Clutch Coil Resistance 3.6 + 0.2 ohms When measured across coil lead 


| A/C Compressor 
| Freeze—up Control 
| Low psi Cantro! 


i High psi Control A/C Pressure Transducer 


R-134a Refrigerant Charge Capacity | 0.737 kg (1.625 lbs.) 


connector 


A/C Clutch Air Gap 0.35 - 0.60 mm (0.014 - 0.024 in.) BS pean toast can ue Ds seen 


TORQUE 


2 
2 


A/C Compressor to 2.7L. 
Engine Front Bolts 

A/G Compressor to 2.7L 
Engine Rear Boit 


All Screws NOT Listed 
Below 
= 
ee 
AIG Compressor to 3.0L 19 
Engine Bolts 
19 
37 


é 
6 

50 
6 

26 


A/C Compressor to 


§. 7UGAL Engine Bolts 


A/C Condenser to — -— 
| Radiator Bolts 
| A/C Expansion Valve to _ ) 
Wi 
Air Distribution Housing 
2.2 
Halves Screws 
Air Distribution Housing to | sD 
HVAC Housing Screws ; 
Air Inlet Housing to HVAC ) 
. 2.2 2 
Housing Screws | 
2.2 
) 1 


Evaporator Tube Tapping 


Block Bolts 


AIC Compressor fo 3.5L 
Engine Bolts 


1 
4 
g 
2 
2 


4 
7 | 
0 
= | 
é | 


qa 


Flange to HVAC Housing ae 
Serews : 
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Description . 
| Figor Consate Duct to 
Fioor Panel Screws 


| Fresh Air Inlet Housing) 
Water Separator Filter 
Housing to Dash Panel 
| Nuts 


| Heater Core Retaining 
| Bracket to Air Distribution 
| Housing Screw 


PHVAC Housing Halves 
| Screws 


HVAC Housing 10 Engine 
Side of Dash Panel Nuts 
|HVAC Housing to 
Passenger Side of Dash 


Panel Nuts 


instrument Panel/demister 
i Ducts to Instrument Panel 
Screw 


Liquid Line Front to Rear 
Section Nut 


PTC Heater Unit Screws 
Refrigerant Lines to A/C 
Expansion Vaive Nut 
Refrigerant Line to A/C 
Compressor Nut 
Refrigerant Line to A/C 
Condenser Nut 
Refrigerant Line Bracket to 
Strut Tower Bolt 
Receiver/drier to A/C 
Condenser Bolt 
| Receiver/drier Bracket to 
A/C Condenser Screw 
Suction Line Front to Rear | 
| Section Nut 
| Strut Support to Strut 
Tower Bolts 
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SPECIAL TOOLS 


H 


-ATING-A/C SYSTEM 


Snap Ring Pliers 9764 
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ACTUATOR-BLEND DOOR 
DESCRIPTION 


The blend door actuators (1) are reversible, 12 volt 900 p-----—~ one ar 
direct current (DC), servo motors. Models equipped | 
with the MTC single zone heating-A/C system have a 
single blend-air door, which is controlled by a single 
blend door actuator. Models with the ATC dual zone | 
heating-A/C system have two blend-air dears, which 

are controlied by two blend door actuators. ' 


The blend door actuator for the single zone heating- 
A/C sysiem is located on the driver side end of the 
HVAC air distribution housing, close to the dash panel. 


For the dual zone heating-A/C system. the same 
blend door actuator used for the single zone system 
becomes the driver side blend door actuator, which is 
mechanically connected to only the criver side blend- | 


air door. A second separate blend door actuator is 
also located on the passenger side of the HVAC air 
distribution housing which is mechanically connected 
to only the passenger side blend-air door. 


The biend coor actuators are interchangeable with 
each other, as well as with the actuators for the mode- 
air door and the recirculation-air door. Each actuator is 
comained within an identical black mofded plastic 
housing with an integral wire connector receptacle (2). Each actuator also has an identical output shaft with splines 
(3) that connect it to its respective door linkage and three integral mounting tabs (4) that allow the actuator to be 
secured to the HVAC housing. The blend door actuators do not require mechanical indexing to the blend-air doors, 
as they are electronically calibrated by the A/C-heater control. 


OPERATION 


The blend door actuators are connected to the A/C-heater control through the vehicle electrical system by a dedi- 
cated two-wire iead and connector of the HVAC wire harness. The biend door actuaior(s) can move the blenc-air 
door(s) in two directions. When the A/C-heater contro! pulls the voltage on one side of the moter connection high 
and the other connection iow, the blend-air door will move in one direction. When the A/C-heafer control reverses 
the polarity of the vollage to the motor, the blend-air door moves in the opposite direction. 

When the A/C-heater control makes the voltage to both connections high or both connections low, ihe biend-air 
door(s}) stops and will not move. The A/O-heater control uses a pulse-count positioning system to monitor the oper- 
ation and relative position of the blend door actuators and the biend-air doors. The A/C-heater control learns the 
blend-air doors stop positions during the calibration procedure and will store a diagnostic trouble code (DTC) for any 
problems it detects in the blend door actuator circuits. 

The blend door actuator(s) is diagnosed using a scan tool (refer to 24 ~ HEATING & AIR CONDITIONING - DIAG- 
NOSIS AND TESTING - HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical Diagnostics for more informa- 
tion). 

The blend door actuator(s) cannot be adjusted or repaired and must be replaced if found inoperative or damaged. 


REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering colurmn, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Fallure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 
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NOTE: The single zone heater-A/C system is equipped with a singie blend door actuator. The dual zone 
system has two blend door actuators, one for the driver side blend-air door and one for the passenger side 
blend-air door. 


NOTE: LHD model shown in Hlustrations. RHD model similar. 


SINGLE ZONE/DUAL ZONE DRIVER SIDE 


{. Disconnect and isclate the negative battery cable. 


2. Remove the instrument panel silencer from the 
driver side of the instrument panel (refer to 23 - Hae Seah Ay 
BODY/ANSTRUMENT PANEL/INSTRUMENT 
PANEL SILENCER -~ REMOVAL). | 


3. Remove the three screws (1) that secure the blend 
door actuator (2) to the driver side of the HVAC air 
distribution housing (3). 

4. Remove the blend door actuator from the air distri- 
bution housing and disconnect the HVAC wire har- 
ness connector (4) and remove the actuator from 
the vehicle. 
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DUAL ZONE PASSENGER SIDE 


1. Disconnect and isolate the negative battery cable. 


2, Remove the glove box from the instrument panel 
(refer to 23 - BODY/AINSTRUMENT PANEL/GLOVE 
BOX ~- REMOVAL), 


3. Remove the three screws (1) that secure the blend 
'  deor actuator (2) to the passenger side of the 
HVAC air distribution housing (3). 

4. Remove the blend door actuator from the air distri- 
bution housing and disconnect the HVAC wire har- 
ness connector (4) and remove the actuator from 
the vehicle. 
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INSTALLATION 


NOTE: The single zone heater-A/C system is equipped with a single blend door actuator. The dual zone 
system has two blend door actuators, one for the driver side blend-air door and one for the passenger side 
blend-air door. 


NOTE: LHD model shown in illustrations. RHD model similar. 
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SINGLE ZONE/DUAL ZONE DRIVER SIDE 


1. Position tne blend door actuator (1) into the vehi- 
cle. 


2. Install the blencl door actuator onto the driver side 
of the HVAC air distribution housing (2). If neces- 
sary, rotate the actuator slightly to align the splines 
on the actuator output shaft (3) with those on the 
blend door cam (4). 


| 81 eeSec8 
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3. Install the screws (1) that secure the blend coor Sate dere Sra aeeeecie = 
actuator (2) to the air distribution housing (3). 
Tighten the screws to 2 N-m (17 in. lbs.). 

4. Connect the HVAC wire harness connector (4) to 
the blend door actuator. 

5. Install the instrurnent panel silencer onto the driver 
side of the instrument panel (refer to 23 - BODY? 
INSTRUMENT PANEL/INSTRUMENT PANEL 
SILENCER - INSTALLATION). 


6. Reconnect the negative battery cable. 
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DUAL ZONE PASSENGER SIDE 


1. Position the blend door actuator (1) into the vehi- 
cle. 

2. Install the blend coor actuator onto the passenger 
side of the HVAC air distribution housing (2). lf nec- 
essary, rotate the actuator slightly to align the 
splines on the actuator output shaft (3) with those 
on the blend door cam (4). 


3. Install the screws (1) that secure the blend door 
actuator (2) to the air distribution housing (3). 
Tighten the screws to 2 Nm (47 in. Ibs.). 


4, Connect the HVAC wire harness connector (4) to 
the blend door actuator. 


5. Install the glove box into the instrument pane! (refer 
fo 23 - BODY/ANSTRUMENT PANEL/GLOVE BOX 
- INSTALLATION). 


6, Reconnect the negative battery cable. 
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ACTUATOR-MODE DOOR 
DESCRIPTION 


The mode door actuator (1) is a reversible, 12—volt 
direct current (DC), servo motor. The mode door 
actuator is located on the driver side end of the HVAC 
air distribution housing, close to the instrument panel. | 
The mode door actuator is mechanically connected to 
the floor, defrost/demist and ihe panel-air doors. 


The mode door actuater is interchangeable with the 
actuators for the blend-air door(s} and the recircula- 
tion-aly door. Each actuator is contained within an 
identical black molded plastic housing with an integral 
wire connector receptacle (2). Each actuator also has 
an identical output shaft with splines (3) that connect it 
to its door linkage and three integral mounting tabs (4) 
that allow the actuator to be secured to the HVAC 
housing. The mode door actuator does not require 
mechanical indexing to the mode-air doors, as it is 
electronically calibrated by the A/C-heater control. 


Siscs?4e 


OPERATION 


The mode door actuator is connected to the A/C-heater control through the vehicle electrical system by a dedicated 
two-wire lead and connector of the HVAC wire hamess. The mode door actuator can move the floor, defrost/demist 
and the panel-air doors in two directions. When the A/C-heater control pulls the voltage on one side of the motor 
connection high and the other connection low, the mode-air doors will move in one direction. When the A/C-heater 
control reverses the polarity of the voltage to the motor, the mode-air doors moves in the opposite direction. 


When the A/C-heater control makes the voltage to both connections high or both connections low, the mode-air 
doors stop and will not move. The A/C-heater control uses a pulse-count positioning system to monitor the operation 
and relative position of the mode door actuator and the mode-air doors. The A/C-heater control learns the mode-air 
doors stop position during the calibration procedure and will store a diagnostic trouble code (DTC) for any problems 
it detects in the mode door actuator circuits. 


The mode door actuator is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING - DIAG- 
NOSIS AND TESTING - HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical Diagnostics for more informa- 
tion). 

The mode door actuator cannot be adjusted or repaired anc must be replaced if found inoperative or damaged. 


REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative batiery (ground) cable, then wait two minutes for the airbag system capacitor te discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 
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NOTE: LHD model shown. RHD mode! similar 


{. Disconnect and isolate the negative battery cabie. | 


2. Remove the instrument panel silencer from the 
driver side of the instrument panel (refer to 23 - 
BODY/INSTRUMENT PANELANSTRUMENT 
PANEL SILENCER - REMOVAL). 


3. Remove the screws (1) that secure the mode door 
actuator (2) to the driver side of the HVAC air dis- 
tribution housing (3}. 


4, Remove the mode door actuator from the air distri- 
bution housing and disconnect the HVAC wire har- 
ness connector (4) and remove the actuator from 
the vehicle. 
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INSTALLATION 


NOTE: LHD model shown in itustrations. AHD model similar. 


1. Position the mode door actuator (1) into the vehi- 
cle. 


| 

2. Install the mode door actuator onto the driver side | 

of the HVAC air distribution housing (2). If neces- } 

sary, rotate the actuator slightly to align the splines 

on the actuator output shaft (3) with those on the 
mode door cam (4). 
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3. Install the screws (1) that secure the mode door 
actuator (2) to the driver side of the air distribution | 
housing (3). Tighten the screws to 2 N.m (17 in. 
ibs.}. 

4, Connect the HVAC wire harness connector (4) to 
the mode door actuator. 


5. install the instrument panel silencer onto the driver 
side of the instrument panel (refer to 23 - BODY/ 
INSTRUMENT PANEL/INSTRUMENT PANEL 
SILENCER - INSTALLATION). 


6. Reconnect the negative battery cable. 


aes 
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ACTUATOR-RECIRCULATION DOOR 
DESCRIPTION 


The recirculation door actuator (1) is a reversible, 12 
volt direct current (DC), servo motor. The recirculation 
door actuator is located on the inboard side of the 
HVAC air inlet housing and is directly connected to the 
pivot shaft of the recirculation-air door. 


LX 


The recirculation door actuator is interchangeable with 
the actuators for the biend-air door(s}) and the mode- 
air doors. Each actuator is contained within an identi- 
cal black molded plastic housing with an integral wire 
connector receptacle (2). Each actuator also has an 
identical output shaft with splines (3) that connect it to 
its door linkage and three integral mounting tabs {4) 
that allow the actuator to be secured to the air inlet 
housing. The recirculation door actuator does not 
require mechanical indexing to the recirculation-air 
door, as it is electronically calibrated by the A/C-heater 
control. 


OPERATION 


The recirculation door actuator is connected to the A/C-heater control through the vehicle electrical system by a 
dedicated two-wire lead and connector of the HVAC wire harness. The recirculation door actuator can move the 
recirculation-air door in two directions. When the A/C-heater contro! pulls the voltage on one side of the motor con- 
nection high and the other connection low, the recirculation-air door will move in one direction. When the A/C-heater 
control reverses the polarity of the voltage to the motor, the recirculation-air door moves in the opposite direction. 


When the A/C-heater control makes the voltage to both connections high or both connections low, the recirculation- 
air door stops and will not move. 


Gn ATC equipped vehicles, the A/C-heater contro! uses a pulse-count positioning system to monitor the operation 
and relative position of the recirculation deor actuator and the recirculation-air door. The A/C-heater control learns 
the recirculation-air door stop positions during the calibration procedure and will store a diagnostic trouble code 
(DTC) for any problems it detects in the recirculation door actuator circuits. 


On MTC equipped vehicles, the A/C-heater control uses a timer-type calibration procedure to check relative position 
of the recirculation door actuator and the recirculation-air door, The A/C-heater control learns the recirculation-air 
door stop positions during the calibration procedure and will store a diagnostic trouble code (DTC) for any problems 
if detects in the recirculation door actuator circuits. 


The recirculation door actuator is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING - 
DIAGNOSIS AND TESTING - HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical Diagnostics for more 
information). 

The recirculation door actuator cannot be adjusted or repaired and must be replaced 4 found inoperative or dam- 
aged. 
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REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


NOTE: LHD model shown. RHD model similar. 


1. Disconnect and isolate the negative battery cable. 


2. Remove the glove box from the instrument panel 
{refar to 23 - BODYANSTRUMENT PANEL/GLOVE 
BOX - REMOVAL). 


3. Rernove the screws (1) that secure the recircula- 
tion door actuator (2) to the HVAC air inlet housing 
{3). 

4. Remove the recirculation door actuator from the air 
inlet housing and disconnect the HVAC wire har- 
ness connector (4) and rernove the actuator from 
the vehicle. 


INSTALLATION 


NOTE: LHD model shown in illustrations. RHD model similar. 


1. Position the recirculation door actuator (1) into the 
vehicle. 


2. Install the recirculation door actuator onto the 
HVAC air inlet housing (2). f necessary, rotate the 
actuator slightly to align the splines on the actuator 
output shaft (3) with those on the recirculation door 
pivot shaft (4), 


24-334 CONTROLS -—— —— 


3. 


Install the screws (1) that secure the recirculation 
door actuator (2) to the air inlet housing (3). 
Tighten the screws to 2 N-m (17 in. Ibs.). 


. Connect the HVAC wire harness connector (4) to 


the recirculation door actuator. 


. Install the glove box into the instrument panel (refer 


to 23 - BODY/INSTRUMENT PANEL/GLOVE BOX 
- INSTALLATION). 


. Reconnect the negalive battery cable. 
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CLUTCH-A/C COMPRESSOR 
DESCRIPTION 


NOTE: Typical A/C clutch assembly shown. 


The A/C compressor clutch assembly consists of a 
stationary electromagnetic A/C clutch field coil (4), pul- 
ley bearing and pulley assembly (3), clutch plate {2) 
and shims (7). These components provide the means 
to engage and disengage the A/C compressor fram 
the engine accessory drive belt. 


The A/G clutch field coil and the pulley bearing and 
pulley assembly are both retained on the nose of the 
A/C compressor with snap rings (5 and 6), The clutch 
plate is splined to the compressor shaft and secured 
with a bolt (1). 
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OPERATION 


The A/C compressor clutch components provide the means to engage and disengage the A/C compressor from the 
engine accessory drive belt. When the electromagnetic A/C clutch field coil is energized, if magnetically draws the 
clutch plate into contact with the clutch pulley and drives the compressor shaft. When the coil is not energized, the 
pulley freewheels on the clutch hub bearing, which is part of the pulley assembly. 


A/C compressor clutch engagement is controlled by the powertrain control module (PCM) or the engine control mod- 
wie (ECM}, depending on engine application. 
The A/C compressor clutch components cannot be repaired and must be replaced if found inoperative or damaged. 


DIAGNOSIS AND TESTING 
A/C COMPRESSOR CLUTCH COIL 


The A/C compressor clutch coil electrical circuit is controlled by the powertrain control module (PCM) or engine 
control module (ECM) depending on engine appilication) through the A/C clutch relay. The A/C clutch coil can be 
tested by either measuring cluich fleld coil resistance or by measuring current draw. Begin testing of a suspected 
compressor clutch coll problem by performing the preliminary checks. 


PRELIMINARY CHECKS 


1. ff the A/C compressor clutch will not engage, refer to 24 - HVAC Electrical Diagnostics to perform the A/C Sys- 
tem Performance Test, which is found within the HVAC System Test. f no diagnostic trouble codes (DTCs) are 
found in the A/G-heater control or the PCM/ECM, go to Step 2. if any DTCs are found, repair as required. 


2, if the A/C compressor clutch still will not engage, verify the refrigerant charge level (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING - DIAGNOSIS AND TESTING - REFRIGERANT SYSTEM LEAKS). If the refrigerant 
charge level is OK, go to COIL RESISTANCE TEST and/or COIL CURRENT DRAW TEST . lf the refrigerant 
charge level is not OK, adjust the refrigerant charge as required. 


COIL RESISTANCE TEST 


1. Disconnect and isolate the negative battery cable. 
2. Disconnect the wire harness connector from the A/C ciutch field coil connector. 
3. Use an ohm meter and measure the resistance of the clutch field coll at the field coll connector terminals. 
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4. Refer to the A/C Clutch Fieid Coil Specifications chart for the acceptable A/C clutch coil resistance. Specifications 
apply for a work area temperature of 21° C (70° F}. 


a. If the A/G clutch coil reading is below specifications, the coil is shorted and musi be replaced. 


b. lf the A/C cluich coll reading is above specifications, the coil is open and must be replaced. 


COIL CURRENT DRAW TEST 


1. Verify the battery state of charge (refer to 8 - ELECTRICAL/BATTERY SYSTEM/BATTERY - DIAGNOSIS AND 
TESTING). 

. Connect an ammeter (0 to 10 ampere scale selected) in series with the clutch field coil feed terminal. Connect 
a voltmeter (0 to 20 volt scale selected) to measure voliage across the battery and the clutch coil. 


. With the A/C-heater control in the AZ mode and the blower motor at low speed, start the engine and allow it to 
run at a normal idle speed. 


. The A/C clutch should engage immediately, and the clutch field coil supply voltage should be within two volts of 
the battery voltage. If the field coil supply voltage is OK, go to Step 5. If the field coil supply voltage is not within 
two volts of battery voltage, test the clutch field coil feed circuit for excessive voltage drop and repair as nec- 
essary, 

. Refer to the A/C Clutch Field Call Specifications chart for the acceptable A/C clutch field coil current draw. Spec- 
ifications apply for a work area temperature of 21° C (70° F). If voltage is more than 12.5 volts, add electrical 
loads by turning on electrical accessories until voltage reads below 12.5 volts. 
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a. Hf the A/C clutch field coil current reading is zero, the coil is open and must be replaced. 
b. If the A/C clutch field coil current reading is above specifications, the coil is shorted and must be replaced. 
AIC CLUTCH FIELD COIL SPECIFICATIONS 


A/C Compressor Coil Resistance 
Denso 10817 3.3 amps @ 11.5 - 12.5 volts 3.6 + 0.2 ohms 


STANDARD PROCEDURE 
AIC CLUTCH PLATE INSPECTION 


NOTE: The A/C clutch can be serviced in the vehicle. The refrigerant system can remain fully-charged dur- 
ing compressor clutch, pulley and bearing assembly, or coil replacement. 


Examine the friction surfaces of the pulley and the 
cluich plate (2) for wear. The pulley and clutch plate 
shouid be replaced if there is excessive wear or scor- 
ing. 

Hf the friction surfaces are oily, inspect the shaft and 
nose area of the A/C compressor (1) for refrigerant oil. 
if refrigerant oil is found, the compressor shaft seal is 
leaking and the A/C compressor must be replaced. 


Check the pulley bearing for roughness or excessive 
leakage of grease. Replace the pulley and bearing 
assembly, if required. 
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A/C CLUTCH BREAK-IN 


After a new A/C compressor clutch has been installed, cycle the compressor clutch approximately 20 times (5 sec- 
onds on, hen & seconds off), During this procedure, set the A/C-heater controls to the A/C Recirculation Mode, the 
blower motor in the highest speed position, and the engine speed at 1500 to 2000 rprn. This procedure (burnishing) 
will seat the opposing friction surfaces and provide a higher compressor clutch torque capability. 


REMOVAL 


NOTE: The compressor cluich assembly can be serviced with the refrigerant system fully-charged and with 
the A/C campressor installed on the engine. 


NOTE: Typical A/C compressor and clutch assembly shown in Illustrations. 


1. Disconnect and isolaie the negative battery cable. 

2, On 5.7L and 6.1L engine equipped vehicles, 
ramove the air intake hose and the air cleaner 
housing (refer to @ - ENGINE/AIR INTAKE SYS- 
TEM/AIR CLEANER HOUSING - REMOVAL). 


3. Remove the radiator fan and shroud assembly 
(refer to 7 - COOLING/ENGINE/FAN-RADIATOF - 
REMOVAL). 

4, Remove the accessory drive belt (refer to 7 - 
COOLING/ACCESSORY DRIVE/BELTS-DRIVE - 
REMOVAL). 


5. Disconnect the engine wire harness fram the corm- 
pressor clutch field coil connector (1) located on 
the top of the A/C compressor (5). 


NOTE: Some models (depending on engine appii- 
cation) may require the A/C compressor to be 
removed from its installed location to gain access 
to the compressor shaft bolt and/or pulley and 
field coil snap rings. However, the refrigerant sys- 
tem can still remain fully charged. 


6. Carefully remove the compressor clutch field coil connector and wire lead from the connector bracket (2). 


7. Remove the compressor shaft bolt (3). A band-type oil filter wrench or a strap wrench may be used to hold the 
clutch plate (4) frorn rotating during bolt removal. 
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CAUTION: Do not pry between the clutch plate and 
the pulley and bearing assembly to rernove the 
clutch plate from the compressor shaft as this 
may damage the cluich plate. 


NOTE: Use care not to lose any clutch shim(s) 
during removal of the clutch plate, as they may be 
reused curing the ciuich plate installation process. 


8. Tap the clutch plate (2) lightly with a plastic mallet 
to release it from the splines on the compressor 
shaft (1} and remove the clutch plate and shim{s) 


(3). 


9. Using Snap Ring Pliers 9764 or equivalent (1), 
rernove the snap tring (2) that secures the pulley 
and bearing assembly (3) to the front of the A/C 
compressor and remove the pulley and bearing 
assembly. 
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10. Using Snap Ring Pliers 9764 or equivalent (1), 
remove the snap ring (4) thal secures the com- 
pressor clutch field coil @) to the front of the A‘O 
compressor (3) and remove the field coil. 
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INSTALLATION 


NOTE: Typical A/C compressor and clutch assembly shown in illustrations. 


1. Align the dowel pin on the back of the compressor 
clutch field coil (2) with the hole in the front of the 
A/S compressor (3) and position the field coil onto 
the compressor. Be certain thal the compressor 
clutch field coil wire lead is properly routed so that 
it is not pinched between the A/C compressor and 
the fleld coll. 


CAUTION: The snap ring must be fully and prop- 
erly seated in the groove or it will vibrate out, 
resulting in a clutch failure and severe damage to 
the 4/C compressor. 


NOTE: A new snap ring must be used to secure 
the compressor clutch field coll to the A/C com- 
pressor. The bevel side of the snap ring must face 
outward and both snap ring eyelets must be ori- 
ented to the right or to the left of the fleld coil 
dowel pin location on the A/C compressor. 
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2. Using Snap Ring Pliers 9764 or equivalent (1), install the snap ring (4) that secures the compressor clutch field 
coll to the front of the A’/C compressor. Be certain that the snap ring is fully and properly seated in the groove 
and oriented correctly. 
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CAUTION: Be certain to position the compressor 
clutch field coil wire lead so that itis not damaged 
during A/C compressor pulley and bearing instal- 
lation. 


CAUTION: When installing the pulley and bearing 
assembly, DO NOT mar the friction surfaces of the 
pulley or premature failure of the clutch will result. 


3. install the pulley and bearing assembly (4) onte the 
front of the A/C compressor. If necessary, tap the 
pulley gently with a biock of wood (2) placed on the 
oulley friction surface. 


CAUTION: The snap ring must be fully and prop- 
erly seated in the groove or it will vibrate out, 
resulting in a clutch failure and severe damage to 
the A/C compressor. 


NOTE: A new snap ring must be used to secure 
the pulley and bearing assembly to the A/C com- 
pressor. The bevel side of the snap ring must face 
outward. 


4, Using Snap Ring Pliers 9764 or equivalent (1), 
install the snap ring (2) that secures the pulley and 
bearing assembly (3) to the front of the A/C com- 
pressor, Be certain thai the snap ring is fully and 
properly seated in the groove. 
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5. If the original clutch plate (2) and pulley and bear- 
ing assembly are to be reused, reinstall the original 
shim(s) (3) onto the compressor shaft (1). If a new 
clutch plate and pulley and bearing assembly are 
being used, install a tral stack of shims 2.54 mm 
(0.010 in.) thick onto the compressor shaft. 


6. Install the clutch plate (4) onto the front of the A/C 
compressor (5). 


7. Install the compressor shalt bolt (3). Tighten the 
bok to 19 N-m (168 in. Ibs.). 


NOTE: The shims may compress after tightening 
the shaft bolt. Check the air gap in four or more 
places to verify the air gap is correct. Spin the pul- 
ley before performing a final check of the air gap. 


NOTE: On modeis with the clutch plate recessed 
into the pulley, use a 90° wire gap gauge to mea- 
sure the clutch air gap. On other models, use a 
blade type feefer gauge to measure the air gap. 


8. With the clutch plate assembied tight against the 
shim(s), measure the air gap between the clutch 
plate and the pulley and bearing assembly. The air 
gap should be between 0.35 - 0.60 mm (0.014 - 
0.024 in). If the air gap is not between specifica- 
tions, add oar subtract shims as needed until the 
correct air gap is obtained. 
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CAUTION: Be certain that the compressor clutch fleld coil wire lead is routed so that it is not pinched 
between the A/C compressor and the field coil connector bracket. 


§. Carefully route the compressor clutch field coll wire lead behind the connector bracket (2). 

10. install the compressor clutch field coil connector (1) onto the connector bracket. 

11. Connect the engine wire harness to the compressor clutch field coil connector. 

i2. install the accessory drive belt (refer to 7 - COOLING/ACCESSORY DRIVE/BELTS-DRIVE - INSTALLATION). 
13. Install the radiator fan and shroud assembly {refer to 7 - COOLING/ENGINE/FAN-RADIATOR - INSTALLA- 


TION}. 


14, On &.7L and 6.1L engine equipped véhicies, install the air cleaner housing and air intake hose (refer to 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTALLATION), 


15. Reconnect the negative battery cable. 
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DESCRIPTION 
MANUAL SINGLE ZONE 


The A/C-heater control (1) for the manual temperature 
control (MTC) single zone heating-A/C system allows 
one temperature setting for the entire vehicle. All con- 
trols are identified by [SO graphic symbols. 


The A/C-heater control and integral computer is 
located in the instrurment panel and contains: 

* a rotary control knob for temperature control of 
the discharged air (2). 

# 4 rotary control knob for recirculation and mode 
control of the discharged air (3). 

¢ a push button rear window defogger on/off con- 
trol (4). The defegger button contains an LED 
that iluminates when the rear window defogger 
system is in operation. 

* a push button A/C on/off control (5). The Snow- 
flake button contains an LED that illuminates 
when the A/C system is in operation. 

* a rotary control knob for fan speed selection and 
turning the heating-A/C system off (6). 
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Prior to replacing an A/C-heater control, check for any diagnostic trouble codes (DTCs) related to the heating-A/C 
system and run the calibration procedure to verify that the concern is not a system issue {refer to 24 - HEATING & 
AIR CONDITIONING - DIAGNOSIS AND TESTING - HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical 


Diagnostics for more information). 


The A/G-heater control cannot be repaired and must be replaced if found inoperative or damaged. 


AUTOMATIC DUAL ZONE 


The A/C-heater control (1) for the automatic temperature control (ATC) dual zone heating-A/C system allows both 
the driver and the front seat passenger the ability to individually regulate air temperature for their side of the vehicle. 


All controls are identified by ISO graphic symbols. 


The ATC A/C-heater control and integral computer is 
located in the instrument pane! and contains: 

* a push button A/C on/off control (2). The Snow- 
flake button contains an LED that illuminates 
when the A/C system is in operation. 

® a push button rear window defogger on/off con- 
trol (3). The defogger button contains an amber 
indicator lamp that illuminates when the rear win- 
dow defogger system is in operation. 

® an infrared sensor (4) that detects thermal radia- 
tion emitted by the front seat occupants and their 
surroundings 

* a push button air recirculation control (5). The 

Recirculation button coniains an amber indicator 
lamp that Huminates when the recirculation func- 
tion is manually activated. 

a rotary control knob for mode contro! of the dis- 
charged air (6). 

two rotary control knobs for Individual driver and 
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front seat passenger temperature control of the discharged air (7). 
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* a rotary control knob for manual and automatic fan speed selection and turning the heating-A/C system off (8). 
e Auto mode provides variable air recirculation under high temperature and humidity conditions. Because recir- 
culation is generally accompanied by increased fan noise, the proportion of recirculated to outside air gradually 
approaches full recirculation over a broad temperature range. 
The A/C-heater control for the ATC dual zone heating-A/C system is diagnosed using a scan tool. Prior to replacing 
an A/C-heater control, run the calibration procedure to verify that the concern Is not a system issue. (refer fo 24 - 
HEATING & AIR CONDITIONING - DIAGNOSIS AND TESTING - HEATING AND AC SYSTEMS and to 24 - HVAC 
Electrical Diagnostics for more information). 


NOTE: ATC A/C-heater controls are NOT interchangeable between other modei years or other vehicle lines. 
Hf replacement of the A/C-heater control is required, only use the contre! designed for the vehicle being 
serviced. 


The A/C-heater control cannot be repaired and must be replaced if found inoperative or damaged. 


The A/C-heater contro! utilizes integrated circuitry and information carried on the controller area network (CAN) 8 
bus to monitor many sensors and switch inputs throughout the vehicle. in response to those inputs, the internal 
circuitry and programming of the A/C-heater control allows it to control electronic functions and features of the ATC 
heating-A/C system. 
Some of the inouts received by the A/C-heater control of the ATC heating-A/C system on the CAN B bus are as 
follows: 

« Dimming 
Refrigerant Pressure 
« A/C Clutch Engage 
Vehicle Identification Number 
Vehicle Odometer 

e Engine Coolant Temperature 

e¢ Ambient Air Temperature 

* System Voltage 

e Vehicle Speed 

* Engine Speed 
Some of the messages broadcasted by the A/C-heater contral of the ATC heating-A/C system on the CAN B bus 
are as follows: 

e AIC Request 

» A/C Select 

* EBL Status 

e Auto Headlamp Signal 


REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capaciter to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result In accidental airbag deployment and possible personal injury or 
death. 


NOTE: ATC A/C-heater controig are NOT interchangeable between other model years or other vehicle lines. 
lf replacement of the A/C-heater control is required, only use the control designed for the vehicle being 
serviced. 
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1. Disconnect and isolate the negative battery cable. 


2. Remove the center bezel (4) from the instrument 
panei (2), disconnect the wire harness connector(s) 
(3) frorn the A/C-heater control (4) and place ithe 
cemer bezel on a workbench (refer to 23 - BODY/ 
INSTRUMENT PANEL/NSTRUMENT PANEL CEN- 
TER BEZEL - REMOVAL). 
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3. Remove the four screws (1) that secure the A/OQ- 
heater coritro! (2) to the instrument panel center 
bezel (3). 

4, Remove the A/C-heater contro! from the instrument 
panel center bezel. 
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INSTALLATION 


1. Position the A/C-heater control (2) into the instru- 
ment panel center bezel (3). 

2. Install the four screws (4) that secure the A/C- 
heater contro! to the instrument panel center bezel. 
Tighten the screws to 2 Nom (17 In. tbs.). 


3. Connect the wire harness cannector(s) (3) to the 
A/fC-heater control (4) and install the instrument 
pane) center bezel {1} lo the instrument pane! (2) 
(refer to 23 - BODYANSTRUMENT PANEL/IN- 
STRUMENT PANEL CENTER BEZEL - INSTALLA- 
TION). 


NOTE: The A/C-heater contro! will automatically 
perform the Actuator Calibration function when the 
ignition is initially turned on when installing a new 
control or when reinstalling the original control. 
However, the Actuatar Calbration function must 
be manually initiated using a scan tool if the A/C- 
heater control has been previously instailed in 
another vehicle (refer to HVAC System Test, found 
in 24 - HVAC - Electrical Diagnostics). 


4. Reconnect the negative battery cable. 
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MODULE-POWER-BLOWER MOTOR 
DESCRIPTION 


A blower motor power module is used on this model peo eee 
when it is equipped with the automatic temperature | 
control (ATC) heating-A/C system. Models equipped | 
it 
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with the manual temperature control (MTC) heating- 
A/G system use a blower motor resistor, instead of the 
blower motor power module (refer to 24 - HEATING & 
AIR CONDITIONING/CONTROLS/RESISTOR- 
BLOWER MOTOR - DESCRIPTION). 


The blower motor power module is mounted to tne 
rear of the HVAC housing, directly behind the glove 
box. The blower motor power module consists of a 
molded plastic mounting plate with two integral con- | 


nector receptacles (1). Concealed behind the mount- 
ing plate is the power module electronic circuitry and a 
large finned heat sink (2). 


The blower motor power module is accessed for ser- | 


vice by removing the glove box. 


OPERATION 


The blower motor power module is connected to the vehicie electrical system through a dedicated lead and con- 
nector of the HVAC wire harness. A second connector receptacie receives the wire harness connector from the 
blower motor. The blower motor power module allows the microprocessor-based automatic temperature control 
(ATC) A/C-heater control to calculate and provide infinitely variable blower motor speeds based upon either manual 
blower switch input or the ATC programming using a pulse width madiated (PWM) circuit strategy. 


The PWM voltage is applied to a comparator circuit which compares the PWM signal voltage to the blower motar 
feedback voltage. The resulting output drives the power module circuitry, which provides a linear output voliage te 
change or maintain the desired biower speed. 


The blower motor power module is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING - 
DIAGNOSIS AND TESTING - HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical Diagnostics for more 
information). 


The blower motor power module cannot be adjusted or repaired and must be repiaced if found inoperative or dam- 
aged. 


REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wail two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


WARNING: The heat sink for the blower motor power module may get very hot during normal operation. {f 
the blower motor was turned on prior to servicing the blower motor power module, walt five minutes to 
allow the heat sink to cool before performing diagnosis or service. Failure to take this precaution can result 
in possible personal injury. 
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NOTE: LHD model shown. RHO model similar. 


1. Disconnect and isolate the negative battery cable. 

2. Remove the glove box from the instrurnent panel 
(refer to 23 - BODYANSTRUMENT PANEL/GLOVE 
BOX - REMOVAL). 

3. Disconnect the two wire harness connectors (1) 
from the blawer motor power module (2). 

4, Remove the two screws (3) that secure the blower 
rotor power module to the HVAC housing (4) and 
remove the power module. 
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INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


4, Position the blower motor power module (2) into 
the HVAC housing (4). 

2. Install the two screws (3) that secure the blower 
motor power module io the HVAC housing. Tighten 
the screws to 2 N-m (17 in. Ibs.}. 

3. Connect the two wire harness connectors (1) to the 
blower motor power module. 

4. install the glove box into the instrument panel (refer 
to 23 - BODYANSTRUMENT PANEL/GLOVE BOX 
- INSTALLATION). 


5. Reconnect the negative battery cable. 
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RESISTOR-BLOWER MOTOR 
DESCRIPTION 


A blower motor resistor is used on vehicles equipped 
with the manual temperature control (MTC) heating- 
AiG system. Vehicles equipped with the automatic 
temperatura control (ATC) heating-A/C system use a 
blower motor power module, instead of the blewer 
motor resistor (refer to 24 - HEATING & AIR CONDI- 
TIONING/CONTROLS/MODULE-POWER-BLOWER 
MOTOR - DESCRIPTION). 


The biower motor resistor is mounted to the rear of 
the HVAC housing, directly behind the glove box. The 
biower motor resistor consists of a molded plastic 
mounting plate (1) with an integral wire connector 
receptacle (2). Concealed behind the mounting plate 
are coiled resistor wires contained within a ceramic 
heat sink (3). 


The blower motor resistor is accessed for service by 
removing the glove box. 
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OPERATION 


The blower motor resistor is connected to the vehicle electrical system through a dedicated wire lead and connector 
of the HVAC wire harness. The blower motor resistor has multipie resistor wires, each of which will reduce the 
current flow through the blower motor to change the blower motor speed. 


The blower motor control in the MTC heating-A/C system directs the ground path for the blower motor through the 
correct resistor wire to obtain the selected speed. With the blower motor contro! in the lowest speed position, the 
ground path for the blower motor is applied through all of the resistor wires. Each higher speed selected with the 
blower motor control applies the blower motor ground path through fewer of the resistor wires, increasing the blower 
motor speed, 


The biower motor resistor cannot be adjusted or repaired and must be replaced if found inoperative or damaged 
(such as a cracked ceramic heat sink). 


DIAGNOSIS AND TESTING 
BLOWER MOTOR RESISTOR 


WARNING: Disable the airbag system before atiempting any steering wheel, steering column, or Instrument 
panel component diagnosis or service. Disconnect and Isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 


NOTE: For circuit descriptions and diagrams, refer to 8W - WIRING DIAGRAM INFORMATION. The wiring 
information includes wiring diagrams, proper wire and connector repair procedures, further details on wire 
harness routing and retention, as well as pin-out and location views for the varlous wire harness connec- 
tors, splices and grounds. 


7. Disconnect and isolate the negative battery cable. 


2. Disconnect the wire harness connector from the blower motor resistor (refer to 24 - HEATING & AIR CONDI- 
TIONING/CONTROLS/RESISTOR-BLOWER MOTOR - REMOVAL). 
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3. Using an chmmeter. check for continuity between all of the blower motor resistor terminals. In each case there 
snould be continuity. if OK, repair the wire harness circults between the blower moter speed control and the 
blower motor resistor or blower motor as required. f not OK, replace ine inaperative blower motor resistor. 


REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


WARNING: The blower motor resistor may get very hot during normal operation. Hf the blower motor was 
turned on prior to servicing the blower motor resistor, wait five minutes io allow the blower motor resistors 
to coal before performing dlagnesis or service, Failure to take this precaution can result in possible per- 
sonal injury. 


CAUTION: Do not operate the blower motor with the blower motor resistor removed from the circuit. Failure 
to take this precaution can result in vehicle damage. 


NOTE: LHD model shown. RHD made! similar. 


1. Disconnect and isolate the negative battery cable. 


2. Remove the glove box from the instrument panel 
(refer to 23 - BODYANSTRUMENT PANEL/GLOVE 
BOX - REMOVAL). 


3. Disengage the wire harness connector locking tab 
{1} and disconnect the wire harness connector (2) 
from the blower motor resistor (3). 

4, Famove the two screws (4) that secure the blower 
motor resistor to the HVAC housing (5) and remove 
the resistor, 
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INSTALLATION 


NOTE: LHD model shawn. RHD model similar. 


al 


2. 


Position the blower motor resistor (3) into the 
HVAC housing (5). 

Install the two screws (4) that secure the blower 
motor resistor to the HVAC housing. Tighten the 
screws to 2 N.m (17 in. ibs.). 


. Connect the wire harness connector (2) to the 


blower motor resistor and engage the wire harness 
connector locking tab (1). 


. Install the glove box into the instrument panel (refer 


to 23 - BODYANSTRUMENT PANEL/GLOVE BOX 
- INSTALLATION}. 


. Reconnect the negative battery cable. 
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SENSOR-AMBIENT AIR TEMPERATURE 
DESCRIPTION 


The ambient air temperature sensor is a variable - 1 
resistor that monitors the air temperature outside of [ / 

the venicle. The ATC system uses the sensor data to 
maintain optimum cabin temperature ievels. The ambi- 
ent al temperature sensor is mounted to the front | 
bumper beam. H 
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OPERATION 


The ambient air temperature sensor is a variabie resistor that operates on a 5-volt reference signal sent by the front 
control module (FCM). The ambient air temperature sensor is connected to the FMC through a two-wire lead and 
cannector of the venicle wire harness. The ambient air temperature sensor changes its internal resistance in 
response to changes in the outside air temperature, which either increases or decreases the reference signal volt- 
age read by the FCM. The FCM converts and broadcasis the sensor data over the controller area network (CAN) 
B bus, where it is read by the ATC A/C-heater control and other vehicle control modules. 


The ambient air temperature sensor is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING 
- DIAGNOSIS AND TESTING - HEATING AND A/G SYSTEMS and to 24 - HVAC Electrical Diagnostics for more 
information}. 


The ambient air temperature sensor cannot be adjusted or repaired and must be replaced if found inoperative or 
damaged. 


REMOVAL 


j. Disconnect and isolate the negative battery cable. 

2. Raise and support the vehicle. 

3. Remove fhe front end belly pan [refer to 23 - 
BODYEXTERIOR/BELLY PAN - REMOVAL}. 


4, Disconnect the wire harness connector (1) from the 
ambient air temperature sensor (2). 


5. Remove the push pin (3) that secures the ambient 
alr temperature sensor to the bottom of the front 
bumper beam (4). 


6. Remove the ambient air temperature sensor from 
the front bumper beam. 
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INSTALLATION 


1. Position the ambient air temperature sensor (2) 
onto the bottorn of the front bumper beam (4). 


2. install the push pin (3) that secures the ambient air 
temperature sensor te the front bumper beam, 


3. Connect the wire hamess connector (1) to the 
ambient air temperature sensor. 


4, Install the front enc belly pan (refer to 23 - BODY/ 
EXTERIOR/BELLY PAN - INSTALLATION), 


5. Lower the vehicie. 


6. Reconnect the negative battery cable. 
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SENSOR-EVAPORATOR TEMPERATURE 
DESCRIPTION 


NOTE: LHD model shown. RHD model similar. 


The evaporator temperature sensor (1) measures the 
temperature of the conditioned air downstream of the 
A/G evaporator (2). The evaporator termperature sen- 
sor is an electrical thermistor within a molded plastic 
case that is inserted into the HVAC housing (3) near 
the coldest point of the A/C evaporator. Two terminals 
within the cormector receptacle (4) connect the sensor 
to the vehicle electrical system through a wire lead 
and connector of the HVAC wire harness. 


The external focation of the evaporator ternperature 
sensor allows the sensor to be removed or installed 
without disturbing the refrigerant in the A/C system. 


OPERATION 


The evaporator temperature sensor monitors the temperature of the conditioned air downstream of the A/C evapo- 
rator and supplies an input signal to the A/C-heater control. The A/C-heater control uses the evaporator temperature 
sensor input signal to optimize A/C system performance and to protect the A/C system from evaporator freezing. 
The evaporator temperature sensor will change its internal resistance in response to the temperatures If monitors 
and is connected to the A/C-heater control through sensor ground circuit and a 5-volt reference signal circuit. As the 
temperature of the A/C evaporator decreases, the internal resistance of the evaporator temperature sensor 
decreases. 


The A/C-heater control uses the monitored voltage reading as an indication of evaporator temperature. The A/C- 
heater control is programmed to respond to this input by requesting the powertrain control module (PCM) or the 
engine control module (ECM) (depending on engine application) to cycle the A/C compressor clutch as necessary to 
optimize A/C system performance and to protect the A/C system from evaporator freezing. 

The evaporator temperature sensor is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING 
- DIAGNOSIS AND TESTING - HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical Diagnostics for more 
information). 


The evaporator temperature sensor cannot be adjusted or repaired and must be replaced if found inoperative or 
damaged. 


REMOVAL 


WAANING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge befare 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 
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NOTE: LHD model shown. RHD model similar. 


1. 
2. 


Disconnect and isolate the negative battery cabie. 


Remove the glove box from the instrument panel 
(refer to 23 - BODY/ANSTRUMENT PANEL/GLOVE 
BOX - REMOVAL). 


. Disconnect the HVAC wire harness connector (1) 


from the evaporator temperature sensor (2) located 
on the HVAC housing (3) and remove the sensor. 


INSTALLATION 


NOTE: LHD model shown. RHD modei similar. 


1. 


install the evaporator temperature sensor (2) inio 
HVAC housing (3). 


. Connect the HVAC wire harness connector (1) fo 


the evaporator temperature sensor. 


. install the giove box into the instrurnent panel (refer 


to 23 - BODY/INSTRUMENT PANEL/GLOVE BOX 
- INSTALLATION). 


. Reconnect the negative battery cable. 


4 


; 


B12b 1074 


wrirmcacine 


8121074 


Lx rm oocetarenrnnemnntnwainnenatemnnmmnariamensnnecitenmcnnenacmicnemmecnrem FONTROLS 24 - 355 
SENSOR-INFRARED 

DESCRIPTION 

The infrared sensor is used only on models equinped eT ES a 


with the automatic temperature control (ATC) heating 
-A/G system. The infrared temperature sensor consists 
of a infrared transducer concealed behind a clear Jens 
(1) located within the instrument panel mounted A/C- 
heater control (2). 


J 


OPERATION 


The infrared sensor detects thermal radiation emitted by the driver and front passenger seat occupants and their 
surroundings and converts its data into a linear pulse width modulated (PWM) output signal which is read by the 
automatic temperature control (ATC) A/C-heater control. The ATC A/C-heater conirol uses the infrared sensor data 
as one of the inputs necessary to automatically contro! the interior cabin temperature level. By using thermal radi- 
ation (Surface temperature) measurement, rather than an alr temperature measurement, the ATC heating-A/C sys- 
tern is able to adjust itself to the comfort level as perceived by the occupant. This allaws the ATC system fo 
compensate for other ambient conditions affecting comfort levels, such as solar heat gain or evaporative heat loss. 


The ATC system logic responds to the infrared sensor message by calculating and adjusting the air flow termpera- 
ture and air flow rate needed to properly obtain and maintain the selected comfort level temperature of the ocou- 
pants. The A/C-haater contra! continually monitors the infrared sensor circuits, and will store diagnostic trouble 
codes (DTCs) for any problem it detects. 

The infrared sensor is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING - DIAGNOSIS 
AND TESTING ~ HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical Diagnostics for more information). 


The infrared sensor cannot be adjusted or repaired and the entire ATC A/C-heater control must be replaced if found 
inoperative or damaged. 
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SENSOR-SUN 
DESCRIPTION 


NOTE: Typical sun sensor assembly shown. 


The automatic ternperature control (ATC) heating-A/C 
system uses a sun sensor assembly (1} to measure 
sun light intensity. The sun sensor assembly incorpo- 
rates two sun sensors (2) within a molded plastic case 
which is mounted to the instrument panel and a clear 
lens (3) that protrudes through the defroster grille. The 
wire harness receptacle (4) connects the sun sensors 
to the vehicle electrical system through a wire lead 
and connector of the instrument panel wire harness. 
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OPERATION 


The ATC dual-zone heating-A/C system uses two sun sensors to balance the system in response to side-to-side 
variations in sun light intensity. Passengers in sun and shadow require different functional settings because they 
experience very different temperatures. The sun sensor assembly provides data to the A/C heater control to heip 
determine proper mode and blend-air door positions and blower motor speeds. The sun sensors are not thermistor 
type sensors, but rather photo diodes. For this reason the sun sensors responds to sun light intensity rather than 
temperature. The sun sensor assembly is also used to sense day and night conditions for automatic headlight con- 
trol, if equipped. 

The sun sensor is diagnosed using a scan tool {refer to 24 - HEATING & AIR CONDITIONING - DIAGNOSIS AND 
TESTING - HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical Diagnostics for more information). 


The sun sensor assernbly cannot be adjusted or repaired and must be replaced if inoperative or darnaged. 


DIAGNOSIS AND TESTING 
SUN SENSOR 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in an accidental airbag deployment and possible personal injury or death. 


The sun sensor assembly is located so that the sun rays will hit the sensors in the same way that it will hit the 
driver and the passenger. It is Important that the area in front of the sun sensor assembly be unobstructed. Check 
for the following: 

e Windshield wipers are properly adjusted. 

« Defroster grille or sun sensor is properly installed. The sun sensor jens should protrude above the defroster 

qrile. 
*® Any stickers on tne windshield are not directly in front of the sun sensor. 
« Any items laying on top of the instrument panel are not covering the sun sensor. 
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If the vehicle exhibits a lack of passenger cornfort in sunny weather such as in the early afternoon, inspect the 
position of the sun sensor assembly. The sun sensor lens should protrude above the defroster grille to insure proper 
operation. if the sun sensor is not properly positioned, perform the following procedure: 


1. Confirm that the defroster grille Is properly installed. Hf not, repair as required. 


2. Remove the defroster grille and verify that the sun sensor is properly installed to the instrument panel (refer to 
24 - HEATING & AIR CONDITIONING/CONTROLS/SENSOR-SUN - INSTALLATION), 


3. Reinstall ihe defroster grille. 


The A/C-heater control continually monitors the sun sensor circuits and will store diagnostic trouble codes (DTCs) 
for any problem it detects. The sun sensor can be tested in the vehicle with a scan tool (refer to 24 - HEATING & 
AIR CONDITIONING - DIAGNOSIS AND TESTING - HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical 
Diagnostics for more information). 


REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering colurnn, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in an accidental airbag deployment and possible personal injury or 
death. 


1. Disconnect and isolate the negative battery cable. 


2. Remove the defroster grille (refer to 23 - BODY/IN- 
STRUMENT PANEL/DEFROSTER GRILLE - 
REMOVAL). 


3, Using a trim stick or another suitable wide flat- 
blade too! (1), geritly pry between both sides of the 
sun sensor assembly (2) and the instrument panel 
(3) to release the snap clip retainers that secure 
the sun sensor. 
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4, Disconnect the wire harness connector (1) from the 
sun sensor assembly (2). 

5. Remove the sun sensor assembly from the instru- 
ment panel (3). 
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INSTALLATION 
1. Position the sun sensor assembly (2) near the hs 
instrument panel (3). | 
2. Gonnect the wiring harness connector (4) to the 
sun sensor assembly (2). 
ee 
eee | 
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3. Align the tab on the sun sensor assembly (1) with 
the opening in the instrument panel (2). 

4. Gently push the sun sensor assembly into the 
instrument panel until the sensor snap clip retain- 
ers (3) are securely engaged. 


5. Install the defroster grille (refer to 23 - BODY/IN- 
STRUMENT PANEL/DEFROSTER GRILLE - 
INSTALLATION). 


6. Reconnect the negative battery cable. 
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TRANSDUCER-A/C PRESSURE 
DESCRIPTION 


The A/C pressure transducer (1) is a switch that is r - nen 
installed on a fitting located on the A/C liquid line. An 
internally threaded fitting on the A/C pressure trans- | 
ducer connects it to the externally threaded Schrader- 
type fitting on the A/C liquid line. A rubber O-ring seals 
the connection between the A/C pressure transducer 
and the liquid line fitting. The A/C pressure transducer | 
is connected to the vehicle electrical system by a 
moided plastic connector with three terminals. 


OPERATION 


The A/C pressure transducer monitors the pressures in the high side of the refrigerant system through its connection 
to a fitting on the A/C liquid line. The A/C pressure transducer will change its internal resistance in response to the 
pressures it monitors. A Schrader-type valve in the liquid line fitting permits the A/C pressure transducer to be 
removed or installed without disturbing the refrigerant in the A/C systern. 


The powertrain control module (PCM) provides a five volt reference signal and a sensor ground to the A/C pressure 
traneducer, then monitors the output voltage of the A/C pressure transducer on a sensor return circuit to determine 
refrigerant pressure. The PCM is programmed to respond to the A/C pressure transducer and other sensor inputs by 
controlling the operation of the A/G compressor clutch and the radiator cooling fan to help optimize A/C system 
performance and to protect the system components from damage. The PCM will disengage the A/C compressor 
clutch when high side pressure rises above 3082 kPa (447 psi) and re-engage the clutch when high side pressure 
drops below 2937 kPa (426 psi}. The A/C pressure transducer will also disengage the A/C compressor clutch if the 
high side pressure drops below 110 kPa (16 psi) and will re-engage the clutch when the high side pressure rises 
above 221 kPa (32 psi). If the refrigerant pressure rises above 1655 kPa (240 psi), the PCM will actuate the cooling 
fan. The A/C pressure transducer input to the PCM will also prevent the A/C compressor clutch from engaging when 
ambient temperatures are below about 4.5° C (40° F) due to the pressure/temperature relationship of the refrigerant. 


The A/C pressure transducer is tested using a scan tool (refer to 9 ~ Engine Electrical Diagnostics for more infor- 
mation). 


The A/C pressure transducer cannot be adjusted or repaired and must be replaced if found inoperative or damaged. 


REMOVAL 


NOTE: It is not necessary to discharge the refrigerant system to replace the A/C pressure transducer. 
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NOTE: LHD model shown. RHD model similar. 


1. Disconnect and isolate the negative battery cable. 

2. Disconnect the wire harness connector (1) from the 
A/C pressure transducer (2). 

3. Remove the A/C pressure transducer from the A/C 


liquid line (3) and remove and discard the O-ring 
seal. 
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INSTALLATION 


NOTE: Use only the specified O-ring as it is made of special material for R-134a. Use only refrigerant oil of 
the type required for the A/C compressor. 


NOTE: LHD model shown. RHD model similar. | 


1. Lubricate a new rubber O-ring seal with clean 
refrigerant oil and install it onto the liquid line fitting. 


2. Install the A/C pressure transducer (2) onto the A/C 
liquid line (3). Tighten the A/C pressure transducer 
securely. 


3. Connect the wire harness connector (1) to the A/C 
pressure transducer. 


4. Reconnect the negative battery cable. 
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DUCT-DEFROSTER 
REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before aiternpting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
battery negative (ground) cable, then wait two minutes for the airbag sysiem capacitor to discharge before 
performing further diaqnosis or service. This is the only sure way to disable the airbag systern. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


NOTE: Take the proper precautions to protec! the front face of the insirument panel from cosmetic damage. 


NOTE: LHD model shown. RHD model similar. | ; | 


1. Remove the instrument panel and place it on a 
workbench (refer to 23 - BODY/ANSTRUMENT 
PANELAINSTRUMENT PANEL ASSEMBLY - 
REMOVAL). 


2. Remove the four screws {1) that secure the 
defroster duct (2) to the top of the HVAC air distri- 
bution housing (3) and remove the duct. 
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INSTALLATION 


NOTE: LHD model shown. RHD mode! similar. 


1. Position the defroster duct (2) onto the top of the 
HVAC air distribution housing (3). 


2. Install the four screws (1) that secure the defroster 
duct to the air distribution housing. Tighten the 
screws to 2 Nem (17 in. {bs.). 


3. Install the instrument panel (refer to 23 - BODY/N- 


STRUMENT PANELAINSTRUMENT PANEL 
ASSEMBLY - INSTALLATION), 
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DUCT-FLOOR CONSOLE 
REMOVAL 


NOTE: LHD mode! shown. RHD model similar. 


1, 


Remove the center floor console (refer to 23 - 
BODY/ANTERIOR/FLOOR CONSOLE - 
REMOVAL). 


. Remove the two screws (1) that secure the floor 


console duct (2) to the center floor panel (3). 


. Disconnect the floor console duct from the floor 


distribution duct (4) and remove the floor console 
duct from the vehicle. 


INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


1, 
2. 


Pasition the floor console duct (2) into the vehicle. 


Connect the ficor console duct to the floor distribu- 
tion duct (4). 


. Install the two screws (1) that secure the floor con- 


sole duct to the center floor panel (3). Tighten the 
screws to 2.2 N-m (20 in. |bs.). 


. install the center floor console (refer to 23 - BOD'Y/ 


INTERIOR/FLOOR CONSOLE - INSTALLATION). 


© 4 


Bt 2be2r6 


BY 2b6eth 


[ 
L 


| 5 i ocaamemmmemmmemmmememmmmmmmmmmmmemmaen meno DISTRIBUTION 24 - 365 


DUCT-FLOOR DISTRIBUTION 
REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag systern before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
battery negative (ground) cable, then wait two minutes for the airpag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Fallure to 
take the proper precautions could result In accidental airbag deployment and possible personal injury or 
death. 


NOTE: Take the proper precautions to protect the frort face of the instrument panel from cosmetic damage. 


NOTE: LHD model shown in iNustrations. RHD model similar. 


FRONT FLOOR DISTRIBUTION DUCT 


1. Remove the HVAC air distribution housing (refer to 
24 - HEATING & AIR CONDITIONING/DISTRIBU- 
TION/HOUSING-HVAC - HOUSING-AIR DISTRHI- 
BUTION - REMOVAL). 


2. Remove the six screws (1) that secure the front 
floor distribution duct (2) to the bottom of the air 
distribution housing (3) and rernove the duct. 


INTERMEDIATE FLOOR DISTRIBUTION DUCTS 


1. Remove the center floor console (refer to 23 - 
BODY/INTERIOR/FLOOR CONSOLE - 
REMOVAL). 


@. Remove the front seats (refer to 23 - BODY/ 
SEATS/SEAT - REMOVAL). 


3. Roll back the front floor carpet from under the 
instrument panel toward the rear of the vehicle 
(refer to 23 - BODY/INTERIOR/CARPETS AND 
FLOOR MATS - REMOVAL). 


4. Remove the push pin fastener (1) that secures the 
passenger side front intermediate floor distribution 
duct (2) to the floor support (4). 

5. Disconnect the passenger side front intermediate 
ficor distribution duct from the front floor distribution 
duct (8). 
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6. Disconnect the passenger side front intermediate floor distribution duct from the passenger side rear intermediate 
floor distribution duct (3). 


7. Remove the passenger side rear intermediate floor distribution duct from the floor support. 


8. Remove the push pin fastener (6) that secures the driver side rear intermediate floor distribution duct (5) to the 
floor support. 


9, Disconnect the driver side front intermediate floor distribution duct (7) from the front floor distribution duct. 


10. Disconnect the driver side front interrnediate floor distribution duct from the driver side rear intermediate floor 
distribution duct. 


11. Remove the driver side rear intermediate floor distribution duct from the floor support. 


INSTALLATION 


NOTE: LHD model shown in illustrations. RHD model similar. 


FRONT FLOOR DISTRIBUTION DUCT 


1. Pasition the front floor distribution duct (2) to the 
botiorn of the HVAC air distribution housing (3). 


2. Install the six screws (1) that secure the front floor 
distribution duct to the air distribution housing. 
Tighten the screws to 2 N-m (17 in. ibs.). 

G. Install the air distribution housing (refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-AIR DISTRIBUTION 
- INSTALLATION). 
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INTERMEDIATE FLOOR DISTRIBUTION DUCTS 


4. Install the driver side rear intermediate floor distri- 
bution duct (5) and the passenger side rear inter- 
mediaie floor distribution duct (3) into the slots in 
the floor support (4), 

2. Gonnect the driver side front intermediate floor dis- 
tribution duct (7) to the driver side rear intermediate 
floor distribution duct. 


3. Connect the driver side front intermediate floor dis- 
tribution duct to the front floor distribution duct (8}. 


4. Install the push-pin fastener (6) that secures the 
criver side rear intermediate floor distribution duct 
to the floor support. 


5. Connect the passenger side front intermediate floor 
distribution duct (2) to the passenger side rear 
intermediate floor distribution duct. 


6. Gonnect the passenger side front intermediate floor 


distribution duct to the front floor distribution duct. 81267 15 
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7. Install the push-pin fastener (1) that secures the passenger side front intermediate floor distribution duct to the 
floor support. 

§. Install the carpet onto the front floor panel and under the instrument panel (refer to 23 - BODYANTERIOR/CAR- 
PETS AND FLOOR MATS - INSTALLATION). 

9. Install the front seats (refer to 23 - BODY/SEATS/SEAT - INSTALLATION). 


10. Install the center floor console (refer to 23 - BODYANTERIOR/FLOOR CONSOLE - INSTALLATION), 
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DUCT-INSTRUMENT PANEL 
REMOVAL 


Le 4 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
battery negative (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


NOTE: Take the proper precautions to protect the front face of the instrument panel from cosmetic damage. 


NOTE: LHD model shown. RHD model similar. 


1, Remove the instrument panel and place it on a 
workbench {refer to 23 - BODYANSTRUMENT | 
PANELANSTRUMENT PANEL ASSEMBLY - 
REMOVAL). 


2. Remove the screw that secures the instrument 
panel top pad (1) to the reinforcement bracket (2). 

3. Remove the tour screws that secure the driver side 
instrument panel duct and demister duct assembly 
{3} to the instrument panel and remove the duct 
assembly. 

4, Remove the four screws that secure the passenger 
side instrument panel duct and demister duct 
assembly (4) to the instrument panel and remove | 
the duct assembly. | 
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INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


1. Pasition the passenger side instrument panel duct 
and demister duct assembly (4) into the instrument 
panel. 


2. Install the passenger side Instrument panel duct 
and demister duct assembly onto the outlets of the 
instrument panel. Make sure that the ducts are cor- 
rectly installed over the instrument panel and 
demister outlet seals. 


3. install the four screws that secure the passenger 
side instrument panel duct and demister duct 
assembly to the instrument panel, Tighten the 
screws to 2.2 N-m (20 in. ibs.). 


4. Position the driver side instrument panel duct and 
demister duct assembly (3) into the instrument 
panel. 

5. Install the driver side instrument panel duct and 
demister duct assembly onto the outlets of the instrurnent panel. Make sure that the ducts are correctly installed 
over the instrument panel and demister outlet seais. 


6. Install the four screws that secure the driver side instrument panel duct and demister duct assembly to the instru- 
ment panel. Tighten the screws to 2.2 N-m (20 in. [bs.}. 
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7, install the screw that secures the instrument panel top pad (1) to the reinforcement bracket (2). Tighten the 
screw to 2.2 N-m (20 in. Ibs.). 

8. Install the instrument panel (refer to 23 - BODYANSTRUMENT PANEL/INSTRUMENT PANEL ASSEMBLY - 
INSTALLATION}. 
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DUCT-INSTRUMENT PANEL DEMISTER 
REMOVAL 
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WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
battery negative (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


NOTE: Take the proper precautions to protect the front face of the instrument panel from cosmetic damage. 


NOTE: LHD model shown. RHD model similar. 


1. Remove the instrument panel and place it on a 
workbench (refer to 23 - BODY/INSTRUMENT 
PANELANSTRUMENT PANEL ASSEMBLY - | . 
REMOVAL). 

2. Remove the screw that secures the instrument | 
panel top pad (4) to the reinforcement bracket (2). | 

3. Remove the four screws that secure the driver side 
instrument panel duct and demister duct assembly 
(3) to the instrument panel and remove the duct 
assembly. 

4. Remove the four screws that secure the passenger 
side instrument panel duct and demister duct 
assembly (4) to the instrument panel and remove 


l F 
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INSTALLATION 


ta liar rire 


NOTE: LHD model shown. RHD mode! similar. 


and demister duct assembly (4) into the instrument 
panel. 


2. Install the passenger side instrument panel duct 
and demister duct assembly onto the outlets of the | 
instrument panel. Make sure that the ducts are cor- 
rectly installed over the instrument panel and | 
demister outlet seals. 


3. Install the four screws that secure the passenger 
side instrument panel duct and demister duct 
assembly to the instrument panel. Tighten the | 
scraws to 2.2 N-m (20 in. Ibs.). 


4. Position the driver side instrument panei duct and 
demister duct assembly (3) into the instrument 
panel, | Bt ddStal 

5. install the driver side instrument panel duct and Se ee gy at 
dernister duct assembly onto the outlets of the instrument panel. Make sure that the ducts are correctly instailed 


over the instrument panel and demister outlet seals. 


6. Install the four screws that secure the driver side instrument panel duct and demister duct assembly to the instru- 
ment panel. Tighten the screws to 2.2 N-m {20 in. Ibs.). 


| 
| 
1. Position the passenger side instrument panel duct 
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7. Install the screw that secures the instrument panel top pad (1} to the reinforcement bracket (2). Tighten the 
screw to 2.2 N-m (20 in. ibs.). 

&. install the instrument panel (refer to 23 - BODY/ANSTRUMENT PANEL/NSTRUMENT PANEL ASSEMSLY - 
INSTALLATION). 
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FILTER-PARTICULATE AIR 
DESCRIPTION 


Some models are equipped with a particulate air filter oo 
(1) that helps purify the outside air entering the HVAC 
housing. The filter is mounted in the engine compart- 
ment, inside of the fresh air inlet housing of the heat- 
ing-A/C system. 

The filter should be replaced at least every 24,000 km 
(15,000 miles) or each year and checked if heating- 
A/C system performance seems lower than expected. 
The particulate alr filter is labeled with “REAR OF 
VEHICLE” and an arrow (2} to indicate air flow direc- 
tion through the filter. 


1203186 


REMOVAL 


NOTE: LHD model shown in illustrations. RHD model similar. 


{. Remove the air inlet grille (1) from the wiper mod- 
ule screen (2) located near the dash panel in the 
engine compariment. 

2. Open the filter door (3) on the top of the particulate 
air filter housing (4) located inside of the dash 
panel plenum (5). 
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NOTE: To aid in reinstallation, note the installed ioe ——— 
position of ihe particulate air filter prior to removal 
of the filter. 


3. Remove the particulate air fiter 41) fram the partic- 
ulate air filter housing (2) located inside of the dash 
panel plenum (3). Note the direction of air flow indi- 
caled by an arrow {4) on the filter. 


3 
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INSTALLATION 


NOTE: The particulate air fitter Is labeled with “REAR OF VEHICLE” and an arrow to indicate air flow direc- 
tion through the filter. Make sure to properly install the particulate air filter. Failure to properly install the 
filter will result in the need to replace the filter sooner than required by design. 


NOTE: LHD model shown in illustrations. RHD model similar. 


1. Install the particulate air filter (1) into the particulate 
air filter housing (2) located inside of the dash 
panel plenum (3). Insert the particulate air filter 
down directly into the filter housing with the arrow 
(4) on the fitter pointing to the rear of the vehicle. 
The particulate air fiter is held in place by friction 
between the filter element and the filter housing, se 
no fasteners are required. 


Bi ed32aF 


24-374 DISTRIBUTION Lm 4 


2, Close the filter door (3) on the top of the particulate 
air filter housing (4) located inside of the dash 
panel plenum (5). 

3. Install the air inlet grille (1) onto the wiper module 
screen (2). 


St203238 
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HOUSING-HVAC 
DESCRIPTION 


NOTE: LHD model shown. RHD model similar. 


All madeis are equipped with a common HVAC hous- 
ing assembly that combines A/C and heating capabili- 
ties into a single unit mounted within the passenger 
compartment. The HVAC housing assembly consists 
of three separate housings: | 
® HVAC housing — The HVAC housing (1) is | 
mounted to the dash panel behind the instrument i 
panel and contains the A/C evaporator and the 
blower motor resistor or power model, depending 
on application. The HVAC housing consists of a 
upper and a lower housing that are atiached 
together and has mounting provisions for the air 
inlet housing, blower motor, air distribution hous- 
ing and the HVAC wire harness, 

« Air inlet housing — The air inlet housing (2) is 
mounted fo the right end of the HVAC housing | 
and contains the recircutation-air door and actua- 
tor. 

« Air distribution housing —- The air distribution housing (3) is mounted to the rear of the HVAC housing and 
contains the heater core, blend-air door(s) and actuator(s), mode-air doors and actuator and door linkage. 


The heating-A/C system is a blend-air type system. The blend-air doors control the amount of conditioned air that is 
allowed to flow through, or around, the heater core. The dual zone heating A/C system uses two blend door actua- 
tors while the single zone system uses only one blend door actuator. 


The A/C system is designed for the use of a non-CFC, R-134a refrigerant and uses an A/O evaporator to cool and 
dehumidify the incoming air prior to blending it with the heated air. A temperature control determines the discharge 
air temperature by operating the blend door actuator(s), which moves the blend-air door(s). This allows an almost 
immediate control of the output air temperature of the system. The mode door actuator operates the mode-air doors 
which direct the flow of the conditioned air out the various air outlets, depending on the mode selected. The recir- 
culation door actuator operates the recirculation-air door which closes off the fresh air intake and recirculates the air 
already inside the vehicle. The electric door actuators are connected to the vehicle electrical system by the HVAC 
wire harness. The blower motor caritrols the velocity of alr flowing through the HVAC housing assembly by spinning 
the blower wheel within the HVAC housing at the selected speed by use of the blower motor resistor ar power 
model, depending on application, 


The air distribution housing must be removed from the HVAC housing and disassembled for service of the mode-air 
and blend-air doors. The air inlet housing must be removed from HVAC housing and disassembled for service of the 
recirculation-air door. The HVAC housing must be removed from the vehicle and disassembled for service of the A/C 
evaporator. 


REMOVAL 
HOUSING-AIR DISTRIBUTION 


WARNING: Refer to the applicable warnings and cautions for this systern before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIF) CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 
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WARNING: Disable the airbag systern before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service, 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 


WARNING: The heater core tubes are not serviced separately from the heater core. The heater core tubes 
should not be repositioned, loosened or rernoved fram the heater core. Failure to follow this warning could 
result in a coolant leak and possible personal injury or death. 


NOTE: The air distribution housing must be rernoved from the HVAC housing and disassembled for service 
of the mode-air and blend-air doors. 


NOTE: LHD model shown in Hlustrations. RHD model similar. 


1. Disconnect and isolate the negative battery cable. 


2. Remove the HVAC housing assembly and place if 
ona suitable workbench (refer ta 24 - HEATING & 
AIR CONDITIONING/DISTRIBUTION/HOUSING- 
HVAC - HOUSING-HVAC ASSEMBLY - 
REMOVAL), 

3. Disconnect ihe HVAC wire harness (1) from the 
mode door actuator (2) and the blend door actuator 
(3) located on the driver side of the air distribution 
housing (4). 

4. If equipped with dual zone heating-A/C, disconnect 
the HVAC wire narness Tron the blend door actua- 
tor (5) located on the passenger side of the air dis- 
tribution housing. 


5. On LHD models, remave the blend deor actuator 
(1) from the driver side of the HVAC air distribution 
housing (2) (refer to 24 - HEATING & AIR CONDI- 
THONING/CONTROLS/ACTUATOR-BLEND DOOR | 
- REMOVAL). 

6G. Remove the twa screws (8) that secure the flange 
(7) to the front of the HVAC housing near the dash 
panel and remove the flange. 

7. Remove the screw (5) that secures the heater core 
relaining bracket (3) to the driver side af the HVAC 
air distribution housing and remove the bracket, | 

8. Disengage the heater core tubes (6) from the 
HVAC housing and carefully pull the heater core (4) 
straight out of the side of the air distribution 
housing, | 
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9. Remove the two screws (1} that secure the air dis- 
tribution housing (2) to the rear of the HVAC hous- 
ing (3). 
10. Tilt the top of the air distribution housing rearward 
to disconnect the distribution housing from the 
tab-and-siot type retainers located at the bottom 
of the housing. 
11. Disconnect the air distribution housing from rear 
floor distribution ducts. 
12. Remove the air distribution housing from the vehi- | 
cle. | 
13. If required, disassemble the air cistripution hous- | 
ing (refer to 24 - HEATING & AIR CONDITION- 
ING/DISTRIBUTION/HOUSING-HVAC | 
HOUSING-AIR DISTRIBUTION - DISASSEMBLY). 


| 
| 
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HOUSING-AIR INLET 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 ~ HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to foliow the warnings and cautions could result in 
possible personal injury or death. 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


NOTE: The air inlet housing must be removed from HVAC housing and disassembled for service of the 
recirculation-air door. 


NOTE: LHD model shown. RHD mode} similar. 


1. Disconnect and isolate the negative battery cable. 

2. Remove the HVAC housing assernbly (refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - 
REMOVAL). 

3. Disconnect the HVAC wire harness (1} from the 
recirculation door actuator (2). 

4, Carefully cut the foam seal (3) along the parting 
line (4) of the air inlet housing (6). If the seal is 
deformed or damaged, it must be replaced. 

5. Remove the five screws (5) that secure the air inlet 
housing to HVAC housing {7}. a ae cae 

6. Remove the air inlet housing from the HVAC hous- (6) 
irtg. BiStobat 

7. ff required, disassemble the air Inlet housing (refer ia | 
to 24 - HEATING & AIR CONDITIONING/DISTRIBUTION/HOUSING-HVAC - HOUSING-AIR INLET - DISAS- 
SEMBLY}. 
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HOUSING-FRESH AIR INLET 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
eperation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING ~ CAUTIGN). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


NOTE: The fresh air inlet housing must be removed from the vehicle for removal of the HVAC housing. 


NOTE: LHD model shown in illustrations. RHD model similar. 


1. Disconnect and isolate the negative battery cable. = : a 


| 
2. Remove the cowl top panel trom the dash panel 
(refer to 23 - BODY/EXTERIOR/PANEL-COWL 
TOP - REMOVAL}. 
3. Remove the two bolts (1) that secure the strut sup- 
port (2) to the driver side strut tower (3). 


4, Disengage the wiper motor (5) from the bracket (4) 
located on the strut support. 
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5. Disengage the retainer that secures the wire har- 
ness (4) to the bottom of the strut support (3). 


6. On LHD models, remove the purge solenoid (5) 
from its mounting bracket and position the solenoid 
out of the way. 


7. Remove the two bolts (1) that secure the strut sup- 
por to the passenger side strut tower (6) and 
remove the support from the engine compartment. 

8. Pasition the powertrain contro! module (PCM) or 
the engine control module (ECM) (2) (depending 
on engine application) out of the way. 
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9, Remove the push-pin retainer (1) that secures the 
fresh air inlet housing (2) to the passenger side 
inner fender (6). 

10. Disengage the wire harness retainer (3) from 
inside the bottom of the fresh air inlet housing, if 
equipped. 

11. Remove the push-pin retainer (5) that secures the 
insulator (4) to the front of the fresh air inlet hous- 
ing and position the insulator ouf of the way. 


12. Remove the two nuts (1) that secure the fresh air & 
inlet housing (4) and water separator (2) or partic- 
ulate air filter (6) and filter housing (5) (depending 
on application) to the dash panei (3). 

13. Remove the fresh air inlet housing and water sep- 
arator or particulate air filter and filter housing 
(depending on application) as an assembly from 
the dash panel. 
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HOUSING-HVAC ASSEMBLY 


WARNING: Refer to the applicable warnings and cautions for this system before performing the folowing 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING ~- WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 


NOTE: The HVAC housing must be removed from the vehicle and disassembled for service of the A/C evap- 
orator. 


NOTE: LHD model shown in illustrations. RHD model similar. 
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10. 


. Recover the refrigerant from the refrigerant system 


(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


. Drain the engine cooling system (refer to 7 - 


COOLING -~ STANDARD PROCEDURE - COOL- 
ING SYSTEM DRAIN). 


. Disconnect and isolate the negative battery cable. 
. Remove the fresh air iniet housing from the dash 


panel (refer to 24 - HEATING & AIR CONDITION- 
ING/DISTRIBUTION/HOUSING-HVAG - HOUSING- 
FRESH AIR INLET - REMOVAL}. 


. Disconnect the A/C tiquid line and the A/C suction 


line from the A/C evaporator (refer to 24 - HEAT- 
ING & AIR: CONDITIONING/PLUMBING/LINE-A/C 
LIQUID - REMOVAL). 


. Disconnect the heater hoses from the heater core 


tubes. 


panel (2}. 


. Remove the instrument panel from the passenger 


compartment (refer to 23 - BODY/INSTRUMENT 
PANELV/INSTRUMENT PANEL ASSEMBLY - 
REMOVAL}. 


. Disconnect the floor console duct (refer to 24 - 


HEATING & AIR CONDITIONING/DISTRIBUTION/ 
DUCT-FLOOR CONSOLE - REMOVAL). 


Disconnect the rear floor distribution ducts (refer 
to 24 - HEATING & AIR, CONDITIONING/DISTRI- 
BUTION/DUCT-FLOOR DISTRIBUTION - 
REMOVAL). 


. Remove the defroster ducts (refer to 24 - HEAT- 


ING & AIR CONDITIONING/DISTRIBUTION/ 
DUCT-DEFROSTER - REMOVAL). 


. Remove the two nuts (1) that secure the HVAC 


housing (2) to the passenger compartment side of 
the dash panel (8). 


. Pull the HVAC housing assembly rearward so that 


the mounting studs clear the dash panel. 
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. Remove the three nuts (1 and 3) that secure the HVAC housing to the engine compartment side of the dash 
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. Lift the HVAC housing assembly upwards so that the condensate drain tube clears the grommet (4) in the fioor 


panel (3) and remove the HVAC housing assembly from the passenger compartment. 


. If required, disassemble the HVAC housing assembly (refer to 24 - HEATING & AIR CONDITIONING/DISTRI- 


BUTION/HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - DISASSEMBLY). 


DISASSEMBLY 
HOUSING-AIR DISTRIBUTION 


NOTE: The air distribution housing must be removed from the HVAC housing and disassembled for service 
of the moce-air and blend-air doors. 


NOTE: LHD model shown in illustrations. RHD modei similar. 


LN ncnrrrcecennennnenmcnenntencnmeenmnememn IISTRIBUTION 24 - 381 


1. Remove the air distribution housing (1) fram the 
HVAC housing and place it on a workbench (refer 
to 24 - HEATING & AIR CONDITIONING/DISTRI- 
BUTION/HOUSING-HVAC - HOUSING-AIR DIS- 
TRIBUTION - REMOVAL). 


2. Remove the screws (2) that secure the mode door 
actuator (4) and the blend door actuator (7) to the 
driver side of the air distribution housing and 
remove the actuators. 


3. Remove the screws (5) that secure the blend door 
actuator mounting bracket (6) and the mode coor 
actuator mounting bracket (S} to the driver side of 
the air distribution housing and remove the mount- 
ing brackets. 
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4. Remove the instrument panel door linkage (3) frorn 
the pivot shaft located on the driver side of the air 
distribution housing (8) and carefully disconnect the 
linkage rod (2) from the instrument panei door lever 
(1). 

5. Remove the defrost/demister door linkage (7) from 
the pivot shaft on the air distribution housing and 
carefully disconnect the linkage rod (12) from the 
defrost/dernister door lever (11). 


6. Remove the mode door cam (6) from the air distri- 
bution housing. 

7. Remove the floor door linkage (5) from the floor 
door lever (4) and the air distribution housing. 

8. Remove the blend door cam (9) from the blend 
door lever (10} and the air distribution housing. 


9. If equipped with dual zone heating-A/C, remove the 
screws (1) that secure the blend door actuator (2) 
to the passenger side of the air distribution housing 
(3) and remove the actuator. 


10. Remove the screws (4) that secure the blend door 
actuator mounting bracket (5) to the passenger 
side of the air distribution housing and remove the 
mounting bracket. 
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41. H equipped with dual zone heating-A/C, remove 
the blend door cam (1) from blend door lever (2) 
and the pivot shaft located on the passenger side 
of the air distribution housing (3). 
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12. Remove the six screws (1} that secure the front 
floor distribution duct (2) to the bottom of the air 
distribution housing (3) and remove the duct. 
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13. Carefully cut the foam seal (1) along the parting 
line (2) of the two halves of the air distribution 
housing (3). If the seal is deformed or damaged, it 
must be replaced. 


14. Remove the screws (4) that secure the two halves 
of the air distribution housing together. 
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15. Carefully separate the left half of the air distribu. | 
tion housing (1) from the right half of the housing 
(2). 


16. Hemove the center partition (3). 


17. To remove the air doors (1) from the air distribu- 
tion housing (2}, first carefully push down on the 
tab (3) of the air door lever £4) located in the pivot 
shaft of the air door being removed. 
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NOTE: If the seal on the air door is deformed or 
damaged, the air door must be replaced. 


18. Gently pull the air door lever out of the pivot shaft 
and remove the air door(s) frorn the air distribu- 
tion housing as required. 
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HOUSING-AIR INLET 


NOTE: The air inlet housing must be removed from HVAC housing and disassembled for service of the 
recirculation-air door. 
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NOTE: LHD model shown. RHD model similar. 


1. Remove the air inlet housing (1) from the HVAC 
housing and place # on a workbench (refer to 24 - 
HEATING & AIR CONDITIONING/OISTRIBUTION/ 
HOUSING-HVACG - HOUSING-AIR INLET - 
REMOVAL} 

2. Remove the three screws (2) that secure the recir- 
culation door aciuator (3) to the air inlet housing 
and remove the actuator. 

3. Remove the recirculation-air door (4) from the air 
inlet housing. 
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HOUSING-HVAC 


NOTE: The HVAC housing must be removed from the vehicle and disassembled for service of the A/C evap- 
orator, 


NOTE: LHD model shown in illustrations. RHD model similar. 
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1. Remove the HVAC housing assembly and place it 
on a workbench (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION /AHOUSING-HVAC 
~ HOUSING-HVAC ASSEMBLY - REMOVAL). 


2. Remove the alr distribution housing (3) from the 
HVAC housing (1) {refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION/HOUSING-HVAC 
~ HOUSING-AIR DISTRIBUTION - REMOVAL). 


3. Remove the air inlet housing (2) from the HVAC 
housing (refer to 24 - HEATING & AIR CONDI- 
TIONING/DISTRIBUTION/HOUSING-HVAC - 
HOUSING-AIR INLET - REMOVAL). 
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12. 


13. 


. Remove the two screws (1) that secure the flange 


(2) to the front of the HVAC housing (3). 


. Remove the flange and the heater core tubes (4) 


from the HVAC housing. 


. Disconnect the HVAC wiring harness (1) from the 


evaporator temperature sensor (2}, blower motor 
resistor or power module (3) {depending on appli- 
cation) and the blower motor (4). 


. Disengage the two HVAC wire harness retainers 


(5) from the blower motor and remove the blower 
motor from the HVAC housing (refer to 24 - HEAT- 
ING & AIR CONDITIONING/DISTRIBUTION/MO- 
TOR-BLOWER - REMOVAL). 


. Remove the blower motor resistor or power mod- 


ule, depending on application (refer to 24 - HEAT- 
ING & AIR  CONDITIONING/CONTROLS/ 
RESISTOR-BLOWER MOTOR - REMOVAL) of 


(refer to 24 - HEATING & AIR CONDITIONING/ - 


CONTROLS/MODULE-POWER-BLOWER MOTOR 
- REMOVAL). 


. Remove the evaporator temperature sensor (refer 


fo 24 - HEATING & AIR CONDITIONING/CON- 
TROLS/SENSOR-EVAPORATOR TEMPERATURE 
~ REMOVAL). 

Remove the two bolts (1) that secure the A/C 
expansion valve (2) to the evaporator tube tap- 
ping block located within the foam seal (3). 
Remove the A/C expansion valve from the evapo- 
rator tube tapping block and foam seal. 


Remove the O-ring seais from the evaporator 
tube fittings and discard. 


install plugs in, or tape over the opened evapora- 
tor tube fittings and all expansion valve ports. 
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14. Remove the HVAC wiring harness (1). 


15. Remove the ten screws (2) that secure the upper 
half of the HVAC housing @) to the lower half of 
the HVAC housing (4). 


16. Separate the two halves of the HVAC housing. 
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17, Carefully lift the A/C evaporator (4) and foam seal 
{2) out of the lower half of the HVAO housing (3). 
18. If required, remove the foam seal from the tapping 


block of the A/C evaporator. ff the seal is 
deformed or damaged, it must be replaced. 
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ASSEMBLY 
HOUSING-AIR DISTRIBUTION 


NOTE: The air distribution housing must be removed from the HVAC housing and disassembled for service 
of the mode-air and blend-air doors. 


NOTE: LHD model shown in Hlustrations. RHD model similar. 
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7. install the air door(s) (1) into the air distribution 
housing (2) as required. Align the air door with the 
pivot shaft hole in the housing. 


2. Align and install the air door lever (4) info the pivot 
shaft of the air door. Make sure that the tab (3) on 
the door lever is securely engaged fo the pivot 
shaft. 


3. Align the air door pivot shafts with the pivot holes 
in the center partition (3) and install the partition 
onto the left half of the air distribution housing (4). 

4. Align the air door pivot shafts to each other and 
carefully install the left half of the air distribution 
housing to the right half of the housing (2). 


BSA Uy 


5. Install the screws (4} that secure the two halves of 
the air distribution housing (8) together. Tighten the 
screws to 2.2 N-m (20 in. lbs.). 

6. Inspect the foam seal (1}, especially at the parting 


line (2). If the seal is deformed or damaged, it must 
be replaced. 
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12. 


13. 


Fasition the front floor distribution duct (2) onto the 
air distribution housing (3). 

install the six screws (1} that secure the front floor 
distribution duct to the air distribution housing. 
Tighten the screws to 2 N-m (17 in. Ibs). 


. ff equipped with dual zone heating-A/C, install the 


blend door cam (1) onto the blend door lever (2} 
and the pivot shaft located on the passenger side 
of the air distribution housing (3). 


lf equipped with dual zone heating-A/C, position 
the blend door actuator mounting bracket (5) onto 
the passenger side of the air distribution housing 
(3). 

install the screws (4) that secure the blend door 
actuator mounting bracket to the air distribution 
housing. Tighten the screws to 2 N-m (17 in. Ibs.). 


Position the blend door actuator (2) onto the air 
distribution housing. lf necessary, rotate the actua- 
for slightly to align the splines on the actuator out- 
put shaft with those on the blend door cam (refer 
fo 24 - HEATING & AIR CONDITIONING/CON- 
TROLS/ACTUATOR-BLEND DOOR - INSTALLA- 
TION). 

Install the screws (1) that secure the blend door 
actuator to the air distribution housing, Tighten the 
screws to 2 N-m (17 in. Ibs.). 
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14. Install the blend door cam (8) onto the blend coor fice sop. es et eee a 
lever (10) and the pivot shaft located on the driver | 


side of the air distribution housing (8). 


15. Install the floor door linkage (5) onto the floor door 
lever (4) and the pivot shaft on alr distribution 
housing. 


NOTE: Align the guide pin on the floor door link- 
age with the guides on the mode door cam during 
installation of the floor door linkage. 


16. install the mode door cam (6) onfo the pivot shaft 
on air distribution housing. 


17, Connect the defrosi/demister door linkage rod 
(12) onto the defrost/dermister door lever (41). 


NOTE: Align the guide pin on the defrost/demister 
linkage with the guides on the mode door cam 
during installation of the defrost/demister linkage. 


18. Install the defrost/demister linkage (7) onto the pivot shaft on air distribution housing. 
19. Connect the instrument panel door linkage rod (2) onto the instrument panel door lever (4). 


NOTE: Align the guide pin on the instrument panel linkage with the guides on the mode door cam during 
installation of the instrument panel Hnkage. 


20. Install the instrument panei linkage (3) onto the pivot shaft on air distribution housing. 


21. Position the blend door actuator mounting bracket 
(6) and the mode door actuator mounting bracket 
(3) onfo the driver side of the air distribution hous- 
ing (1). 

22. Install the screws (5) that secure the mounting 
brackets to the air distribution housing. Tighten 
the screws to 2 Nem (17 in. lbs.) 


23. Position the blend door actuator {7} onto the air 
distribution housing. if necessary, rotate the actua- 
tor slightly to align the splines on the actuator out- 
put shaft with those on the blend door cam (refer 
to 24 - HEATING & AIR CONDITIONING/CON- 
TROLS/ACTUATOR-BLEND DOOR - INSTALLA- 
TION). 


24. Position the mode door actuator (4) onto the air 
distribution housing. If necessary, rotate the actua- 
tor slightly fo align the splines on fhe actuator out- 
pul shaft with those on the mode door cam (refer 
to 24 - HEATING & AIR CONDITIONING/CON- 
TROLS/ACTUATOR-MODE DOOR - INSTALLATION). 


25, install the screws (2) that secure the blend door actuator to the air distribution housing. Tighten the screws to 
2 Nem (17 in. ips.). 

26. Position the mode door actuator mounting bracket (6) onto the driver side of the air distribution housing (1). 

27. install the screws that secure the blend door actuator mounting bracket to the air distribution housing. Tighten 
ihe screws to 2 Nem (47 in. (bs.). 

28, Position the blend door actuator (7) onto the air distribution housing. If necessary, rotate the actuator slightly fo 
align the splines on the actuator output shaft with those on the blend-air door linkage (refer fo 24 - HEATING 
& AIR, CONDITIONING/CONTROLS/ACTUATOR-BLEND DOOR - INSTALLATION). 

29. Install the screws (2) that secure the blend door and mode coor actuators to the air distribution housing. Tighten 
the screws to 2 Num (17 in. Ibs. 
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30. install the air distribution housing onto the HVAC housing (refer to 24 - HEATING & AIR CONDITIONING/DIS- 
TRIBUTION/HOUSING-HVAC - HOUSING-AIR DISTRIBUTION - INSTALLATION). 


HOUSING-AIR INLET 


NOTE: The air inlet housing must be rernoved fromm HVAC housing and disassembled for service of the 
recirculation-air door. 


NOTE: LHD model shown. RHD model similar. 


1. Position the recirculation-air door (4) into the air 
inlet housing (1). 


CAUTION: Make sure thai the recirculation-air 
door pivot shaft is properly seated in the pivot 
seats located on the air inlet housing. 


2, install the recirculation door actuator (3) onto the 
alr inlet housing. 1? necessary, rotate the actuator 
slightly to align the splines on the actuator output 
shaft with those on the recirculation door pivot | 
shaft (refer to 24 - HEATING & AIR CONDITION- | 
ING/CONTROLS/ACTUATOR-RECIRCULATION 
DOOR - INSTALLATION). 


3. Install the three screws (2) that secure the recircu- | Sai tits 
lation door actuator to the air inlet housing. Tighten bg - 
the screws to 2 Nem (17 in. [bs.). 

4. Install the air inlet housing onto the HVAC housing (refer to 24 - HEATING & AIR CONDITIONING/DISTRIBU- 
TION/HOUSING-HVAC - HOUSING-AIR INLET - INSTALLATION). 


HOUSING-HVAC 


CAUTION: Be certain to adjust the refrigerant oil level when servicing the A/C refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER- 
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil jevel will prevent the A/C system from oper- 
ating as designed and can cause serious A/C compressor damage. 


NOTE: When replacing multiple A/C system components, refer to the Refrigerant Oil Capacities chart to 
determine how much ol! should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: If the A/C evaporator is being replaced, add 60 milliliters (2 fluid ounces) of refrigerant oil to the 
refrigerant system. Use only refrigerant oil of the type recommended for the A/C compressor in the vehicle. 


NOTE: LHO model shown tn ilustrations. RHD model similar. 
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1. if removed, install the foam seal (2) over the tap- 
ping block of the A/C evaporator (1). If the seal is 
deformed or damaged, it must be replaced. 


2. install the A/C evaporator into the lower half of the 
HVAC housing (3). Make sure that the evaporator 
drain within the HVAC housing is clean and unre- 
stricted and that the insulator around the A/C evap- 
orator is properly installed. 


3. Install the upper half of the HVAC housing (3) onto 
the lower half of the HVAC housing (4). 

4. install the screws (2) that secure the two halves of 
the HVAC housing together. Tighten the screws to 
2.2 Nem (20 in tbs.). 

5. Install the HVAC wiring harness (1). Make sure the 
harness is routed through all wiring retainers. 


6. Remove the tape or plugs from the evaporator tube 
fittings and all of the expansion valve poris. 


7. Lubricate new rubber O-ring seals with clean refrig- 
erant oll and install them on the evaporator tube fit- 
tings. Use only the specified O-rings as they are 
made of a special material for the R-134a system. 
Use only refrigerant oll of the type recommended 
for the A/C compressor in the vehicle. 


8. Install the A/C expansion vaive (2) onto the evapo- 
rater tube tapping block located within the foarn 
seal (3). 

9. Install the two bolts (4) that secure the A/C expan- 
sion valve to the evaporator tube tapping block. 
Tighten the bolts to 11 N-m (87 in. Ibs.). 


Bat atas 
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10. 


11. 


13. 


17. 


18. 


19. 


20. 


. Install the blower motor (4) (refer to 24 - HEAT- 
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Install the evaporator temperature sensor {2) 
(refer to 24 - HEATING & AIR CONDITIONING/ 
CONTROL&E/EVAPORATGR TEMPERATURE 
SENSOR - INSTALLATION}. 


install the blower motor resistor or power module 
{3}, depending on application (refer to 24 - HEAT- 
ING & AIR) CONDITIONING/CONTROLS/RESIS- 
TOR-BLOWER MOTOR - INSTALLATION) or 
(refer to 24 - HEATING & AIR CONDITIONING/ 
CONTROLS/MODULE-POWER-BLOWER 
MOTOR - INSTALLATION}. 


ING & AIR CONDITIONING/DISTRIBUTION/MO- 
TOR-BLOWER - INSTALLATION}. 


Connect the HVAC wire harness (1) to the evap- 
orator temperature sensor, blower motor resistor 
or power module (depending on application) and erat 
the blower motor. = 


. install the two HVAC wire harness retainers (5) onto the blower motor. 
. Install the heater core tubes (4) and the flange (2) 


to the front of the HVAC housing (3). 7 7 | 
. Install the two screws (1) that secure the flange to Nps =. 4 


the HVAC housing. Tighten the screws to 2.2 N-m 
(20 in. Ibs.). | 


apie | 


Install the air inlet housing (2) onto the HVAC 
housing (1) (refer io 24 - HEATING & AIR CON- 
DITIONING/DISTRIBUTION/HOUSING-HVAC — - 
HOUSING- AIR INLET - INSTALLATION). 


Instail the air distribution housing (3) onte the 
HVAC housing (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION/HOUSING- 
HVAC - HOUSING-AIR DISTRIBUTION - INSTAL- 
LATION). 


install the HVAC housing assembly (refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - 
INSTALLATION). 


if the A/C evaporator is being replaced, add 60 
milliliters (2 fluid ounces) of refrigerant oil to the 
refrigerant system. When replacing multiple A/C 
system components, refer to the Refrigerant Oil 
Capacities chart to determine how much oil 
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should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIG- 
ERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). Use only refrigerant oil of the type 
recornmended for the A/C compressor in the vehicle. 


INSTALLATION 
HOUSING-AIR DISTRIBUTION 


WARNING: The heater core tubes are not serviced separately from the heater core. The heater core tubes 
should not be repositioned, loosened or removed from the heater core. Failure to follow this warning could 
result in a coolant leak and possibile personal injury or death. 


NOTE: LHD model shown in illustrations. RHD model similar. 


NOTE: The air distribution housing must be 
removed from the HVAC housing and disassem- 
bled for service of the mode-air and blend-air 
doors. 


1. Position the air distribution housing (1) into the 
vehicle. 


2. install the air distribution housing onto the rear of 
the HVAC housing (2) by inserting the tabs on the 
bottom of the distribution housing into the slots 
located on the bottorn of the HVAC housing and 
tipping the distribution housing forward until it is 
properly aligned with the HVAC housing. 

3. Connect the floor distribution ducts to the air distri- 
bution housing. 


4. Install the screws (3) that secure the air distribution 
housing to the HVAC housing. Tighten the screws 
to 2.2 Nem (20 in. Ibs.). 


5. Carefully install the heater core (4) into the driver 
side of the HVAC air distribution housing (2) and 
position the heater core tubes (6) to the HVAC 
housing (9). 

6. Install heater core retaining bracket (3) onto the air 
distribution housing and install the retaining screw 
(5). Tighten the screw to 2.2 N-m (20 in. Ibs.}. 


7. Install the flange (7) over the heater core tubes and 
onto the HVAC housing and install the two flange 
retaining screws (8). Tighten the screws to 2.2 N.m 
{20 in. Ibs.). 


8. On LHD models, install the blend door actuator (4) 
to the driver side of the air distribution housing 
(refer to 24 - HEATING & AIR CONDITIONING/ 
CONTROLS/ACTUATOR-BLEND DOOR - 
INSTALLATION). 


S1 98506 


winreonnnend 


2A ~ 394 PST REBUT VN nanan nnn Fa 


9. Connect the HVAC wire harness (4} to the mode 
door actuator (2) and the blend door actuator (3) 
jocated on the driver side of the air distribution 
housing (4). 

10. if equipped with dual zone heating-A/C, connect 

the HVAC wire hamess to the blend door actuator 
(5) located on the passenger side of the air distri- 
bution housing. 

14. Install the HVAC housing assembly (refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - 
INSTALLATION) 

12, Reconnect the negative battery cable. 


13. Wf the heater core is being replaced, flush the 
cooling system (refer to 7 - COOLING - STAN- 
DARD PROCEDURE - COOLING SYSTEM 
CLEANING/REVERSE FLUSHING). 

i4. Refill the engine cooling system (refer to 7 - 
COOLING - STANDARD PROCEDURE - COOLING SYSTEM REFILL). 

15. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

16. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 


HOUSING-AIR INLET 


NOTE: The air inlet housing must be removed from HVAC housing and disassembled for service of the 
recirculation-air door. 


NOTE: LHD model shown. RHD model similar. 


1. Position the air inlet housing (6) onto the HVAC 
housing (7). 


CAUTION: Make sure that the recirculation-air 
door pivot shaft is properly seated in the pivot 
seats located on the top of the HVAC housing. 


2. Install the five screws (5) that secure the air inlet 
housing to the HVAC housing. Tighten the screws 
to 2.2 Nem (20 in. lbs.). 

3. Inspect the foam seal (3). If the seal is deformed or 
damaged, it must be replaced. 


4. Connect the HVAC wire harness (1) to the recircu- 
lation door actuator (2). 

&. Install the HVAC housing assembly (refer to 24 - | 
HEATING & AIR CONDITIONING/DISTRIBUTION/ SS Sg eS eo SS EE Re 8 NASR onan RSS 
HOUSING-HVAG » HOUSING-HVAC ASSEMBLY - INSTALLATION) 


8. Recormect the negative battery cable. 
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HOUSING-HVAC ASSEMBLY 


NOTE: The HVAC housing must be removed from the vehicle and disassembled for service of the A/C evap- 
orator. 


NOTE: LHD model shown in illustrations. RHD model similar. 


a 


10. 


. Install the two nuts (1) that secure the HVAC hous- 


. Install the defroster ducts (refer to 24 ~ HEATING & 


. Connect the floor distribution ducts (refer to 24 - 


. Connect the floor console duct (refer to 24 - HEAT- 


. Instail the three nuts (1 and 3) that secure the 


. Gonnect the heater hoses to the heater core tubes. 
. Connect the A/C suction line and A/C liquid line to 


. Reconnect the negative battery cable. 
. H the heater core is being replaced. flush the 


Position the HVAC housing (2) into the passenger 
compartment with the mounting studs in their | 
proper locations in the dash panel (5) and the con- | 
densate drain tube into the grommet (4) on the 
floor panel (3). 


ing to the passenger compartment side of the dash 
panel. Tighten the nuts to 3 N-m (26 in. Ibs}. 


AIR = CONDITIONING/DISTRIBUTION/BUCT-DE- 
FROSTER - INSTALLATION). 


HEATING & AIR CONDITIONING/DISTRIBUTION - Pa 
FRONT/DUCT-FLOOR DISTRIBUTION - INSTAL- 
| 


LATION). 


ING & AIR CONDITIONING/DISTRIBUTION/DUCT- 
FLOOR CONSOLE - INSTALLATION). 
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. Install the instrurnent pane! {refer to 23 - BODY/INSTRUMENT PANELANSTRUMENT PANEL ASSEMBLY - 


INSTALLATION). 


HVAC housing to the engine compartment side of 
the dash panel (2). Tighten the nuts to 7 N-m (62 
in. fbs.). 


the A/C evaporator (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING /LINE-A/C LIQUID - 
INSTALLATION). 


install the fresh air inlet housing to the engine 
compartment side of the dash panel. (refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-FRESH AIR INLET 
- INSTALLATION}, 


cooling system (refer to 7 - COOLING - STAN- wiene a : | 
DARD PROCEDURE - COOLING SYSTEM ieeeia tanita ceed cameron ane ite os 
CLEANING/REVERSE FLUSHING). 


. Refill the engine cooling system (refer to 7 - COOLING - STANDARD PROCEDURE - COOLING SYSTEM 


REFILL). 


. Evacuate the refrigerant system (refer to 24 ~ HEATING & AIR CONDITIONING/PLUMBING - STANDARD 


PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 


. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 


CEDURE - REFRIGERANT SYSTEM CHARGE). 
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HOUSING-FRESH AIR INLET 


L&R 


NOTE: The fresh air inlet housing must be removed from the vehicle for rernoval of the HVAC housing. 


NOTE: LHD model shown in iustrations. RHBD model similar. 


1. 


Position the fresh air inlet housing (4) and water 
separator (2) or particulate air filter (6) and filter 
housing (5) (depending on application) as an 
assembly onto the engine cornpartment side of the 
dash panel (3). 

Install the two nuts (1) that secure the fresh air 
inlet housing and water separator or filter housing 
(depending on application) to the dash panel, 
Tighten the nuts to 7 N-m (62 in. lbs.). 


. Position the insulator (4) into its installed location 


and install the push-pin retainer (5) that secures 
the insulator to the front of the fresh air inlet hous- 


ing (2). 


. Install the push-pin retainer (1) that secures the 


fresh air inlet housing to the right inner fender (6). 


. Reach under the fresh air inlet housing and install 


the wire harness retainer (3) into the bottom of the 
air inlet housing, if equipped. 
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LK 


6. Position the powertrain control module (PCM) or 
the engine control module (ECM) (2} (depending 
on engine application} into its installed location. 

7. Position the strut support (3) into the engine com- 
partment and loosely install the two bolts (1) that 
secure the strut support and the ECM/PCM to the 
passenger side strut tower (6). 

8. On LHD models, install the purge solenoid (5} onto 
its mounting bracket located on the right strut 
tower. 


9. Engage the retainer that secures the wire harness 
(4) to the bottom of the strut support. 


10. Engage the wiper moter (5) to the bracket (4) 
located on the strut support (2). 

11. Position the strut support to the driver side strut 
tower and loosely install the two bolts (1) that 
secure the support to the tower. 

12. Tighten all four bolts that secure the strut support 
to S38 Norn (28 ft. ibs.). 

13. Install the cowl top panel onto the dash pane! 
(refer to 23 - BODY/EXTERIOR/PANEL-COWL 
TOP - INSTALLATION). 


14. Reconnect the negative battery cable. 
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MOTOR-BLOWER 
DESCRIPTION 


The blower motor (1} is a 12-volt, direct current (DC) ne tt 
motor mounted within a plastic housing with an inte- 
gral wire harness connector (2) and squirrel cage-type 
blower wheel (3) that is secured to the blower motor 
shaft (4). The blower motor wheel is located in the 
HVAC air inlet Rousing which is mounted to the pas- 
senger side end of the HVAC housing. The blower | 
motor can be accessed for service from underneath 
the instrument panel. 
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OPERATION 


The blower motor is used to control the velocity of air moving through the HVAC housing by spinning the blower 
wheel within the HVAC air inlet housing at the selected speed ar, in the ATC system, at the selected or programmed 
speed. 


On models equipped with the manual temperature control (MTC) heating-A/C system, the blower motor will operate 
whenever the ignition switch is in the On position and the blower motor controi in any position except Off. On mod- 
els equipped with the automatic temperature control (ATC) system, the blower motor will operate whenever the igni- 
tion switch is in the On position and the A/C-heater control power is turned on. 


For the MTC system, blower motor speed is controlled by directing the ground path for the blower motor through the 
correct resistor wire to obtain the selected speed. 


For the ATC system, blower motor speed is controlled by the blower motor power module which provides the blower 
motor with power and a path to ground. The blower motor power module also sends a blower control signal to the 
A/G-heater control. Using input from the blower motor control (manual mode) or sensor data (autornatic mode), the 
A/C-heater control processes the blower control signal from the power module and sets the speed at which the 
blower motor will run. 


The blower motor and blower wheel are factory balanced and cannot be adjusted or repaired and must be replaced 
as an assembly if found inoperative or damaged. 


DIAGNOSIS AND TESTING 
BLOWER MOTOR 


WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then walt 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
Failure to take the proper precautions could result in accidental airbag deployment and possible personal 
injury or death. 
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NOTE: For circult descripiions and diagrams, refer to Air Conditioning/Heater in Group 8W - Wiring Dia- 
grams. 


OPERATION 


Fossible causes of an inoperative blower motor include: 
* Open fuse 
e inoperative blower motor resistor or power module (depending on application) 
« |noperative blower motor switch 
* inoperative mode control switch 
« inoperative blower motor 
« inoperative blower motor circuit wiring or wire harness connectors 


NOISE 


To determine if the blower motor is the source of the noise, simply switch the blower motor from Off fo On. To verify 
that the blower motor is the source of the noise, unplug the blower motor wire harness connector and operate the 
heater-A/C system. If the noise goes away, possible causes include: 


« Foreign material on fresh air inlet screen 
* Foreign material in blower wheel 

» Foreign material in the HVAC housing 

* improper blower motor mounting 

» Deformed or damaged biower wheel 

* Worn blower motor bearings or brushes 


VIBRATION 


Possible causes of blower motor vibration include: 
« Improper blower motor mounting 
e Foreign material in blower wheel 
* Deformed or darnaged blower wheel 
® Worn blower motor bearings 


REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag system before atternpting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death. 
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NOTE: LHD model shown. RHD model similar. 


1. 
2. 


Disconnect and isolate the negative battery cable. 


Remove the instrument panel silencer from the 
passenger side of the instrument panel {refer to 23 
- BODYANSTRUMENT  PANEL/INSTRUMENT 
PANEL SILENCER - REMOVAL) 


. Disengage the wire harness connector locking tab 


and disconnect the wire harness connector (1) and 
wire harness retainers from the blower motor (2). 


. Remove the four screws (3) that secure the blower 


motor to the HVAC housing (4). 


. Remove the blower motor from the HVAC housing. 


INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


1. 


2. 


Position the blower motor (2) into the HVAC hous- 
ing (4). 

install the four screws (3) that secure the blower 
motor to the HVAC housing. Tighten the screws to 
2.2 Nem (20 in. Ibs.). 


. Connect the wire harness connector (1) to the 


blower motor and engage the wire hamess connec- 
tor locking tab. 


. install the HVAC wire harness retainers onto the 


blower motor. 


. Install the instrument panel silencer onto the pas- 


senger side of the instrument panel (refer to 23 - 
BODYANSTRUMENT PANEL/INSTRUMENT 
PANEL SILENCER - INSTALLATION) 


. Reconnect the negative battery cable. 
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OUTLETS-AIR 


DESCRIPTION 
CHRYSLER 


NOTE: LHO model shown. RHD model similar. 


There are two defroster air outlets (4) in the defroster 
grille (2) located on the top of the instrument panel 
(3}. The airflow from the defroster outlets is directed 
by fixed vanes in the defroster grille and cannot be 
adjusted. The defroster air outlets are not serviceable 
frorn the defroster grille (refer to 23 - BODYANSTRU- 
MENT PANEL/DEFROSTER GRILLE - REMOVAL). 


There are two side window demister air outlets (4). 
One located on each end of the instrument panel top 
cover, The airflow from the side window demister air 
outlets is directed by fixed vanes in the outlets and 
cannot be adjusted. The side window demister air out- 
lets are only serviced with the outboard instrument 
panel air outlets. 


There are four instrument panel air outlets (5). One air d setae 
outlet is located near each outboard end of the instru- bn ae = 

ment panel facing the rear of the vehicle and two air 

outlets are located at the top of the instrument panel center bezel. Each of the instrument panel air outlets contain 
a non-serviceable grille with movable vanes (6) that are used to direct or shut off the flow of the conditioned air 
leaving the instrument panel outlets. Only the outboard instrument panel air outlets can be serviced separately (refer 
to 23 - BODYANSTRUMENT PANEL/INSTRUMENT PANEL CENTER BEZEL - REMOVAL for service of the other 
instrument panel air outlets). 


DODGE 


NOTE: LHD model shown. AHD model similar. 


There are two defroster air outlets (1) in the defroster 
grille (2) located on the top of the instrurnent panel 
(3). The airflow from the defroster outlets is directed 
by fixed vanes in the defroster grille and cannot be 
adjusted. The defroster air outlets are not serviceable 
from the defroster grille (refer io 23 - BODYANSTRU- 
MENT PANEL/GRILLE-DEFROSTER REMOVAL). 


There are two side window dernister air oullets (4). 
One located on each end of the instrument panel top 
cover. The airflow from the side window demister air 
outlets is directed by fixed vanes in the outlets and 
cannot be adjusted. The side window demister air out- 
lets are not serviceable from the instrument panel top 
pad. 


There are four instrument panel air outlets (5). One alr : sawasne:| 
outlet is located near each outboard end of the instru- Ben 
ment panel facing the rear of the vehicle and two air 

outlets are located at the top of the instrurnent panel center bezel. Each of the instrument panel air outlets contain 
a replaceable grille with movable vanes (6) that are used to direct or shut off the flow of the conditioned air leaving 
the instrument panel outlets. Only the passenger side outboard inslrument panel air oullel can be serviced sepa- 
rately. For service of the other instrurnent panel air outlets {refer to 23 - BODYANSTRUMENT PANEL/BEZEL-CLUS- 
TER - REMOVAL) and (refer to 23 - BODYANSTRUMENT PANEL/BEZEL-CENTER - REMOVAL). 
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REMOVAL 
AIR OUTLET - CHRYSLER 


NOTE: Only the outboard instrument panel air outlets can be serviced separately (refer ta 23 - BODY/IN- 
STRUMENT PANEL/BEZEL-CENTER - REMOVAL for service of the other instrument panel air outlets). 


1. Using a trim stick or another suitable wide flat- 
bladed tool (1}, gently pry on both sides of the out- 
board instrument pane! air outlet(s) (2), near the 
bottom of the outlet, until the air outlet snap clip 
retainers are released from the face of the instru- 
ment panel (3). 

2. Gently slide the air outlet(s) rearward to release the 
top of the outlet (demister outlet) from the instru- 
ment panel. 


poche ee ee 
NOTE: LHD model shown. RHD model similar. | 
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AIR OUTLET - DODGE 


NOTE: Only the outboard passenger side instrument panel air outlet can be serviced separately (refer to 23 
-» BOBYANSTRUMENT PANEL/BEZEL-CLUSTER - REMOVAL and to 23 - BODY/|NSTRUMENT PANEL/BEZEL- 
CENTER - REMOVAL for service of the other instrument panel air outlets). 


NOTE: LHD model shown in illustrations. RHD model similar. 


1. Rotate the top of the outboard passenger side air ac se amnereicame 
outlet barrel (7) downwards. 
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2. Gently pull out on the bottom edge of the alr outlet 
(1) fo release the snap clip retainers that secure 


the outlet to the instrument panel (2). 
3. Remove the air outlet from the instrument panel. 


AIR OUTLET BARRELS - DODGE 


24 - 403 


NOTE: The instrument panel air outlet barrels are retained te the pivots within the air outlets by a snap fit. 


NOTE: LHD model shown. AHD model similar. 


1. Using a trim stick or another suitable wide flat- 
bladed tool (4), gently pry the air outlet barrel(s) (2) 
out of the instrument panel air outlet(s) (3) as 
required. 
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INSTALLATION 
AIR OUTLET - CHRYSLER 


NOTE: LHD model shown. RHD model similar. 


1. Position the outboard air outlet (1) into its location 
on the instrument panel (2). 


NOTE: Make sure that the air outlet is properly 
aligned to the duct within the instrument panel 
opening and that the foam seal on the outlet is 
properly installed. 


2. Align the air outlet foarn seal (3) with the duct in 
the instrument panel (4) and slide the top portion of 
the air outlet into the instrument panel top pad. 
Gently push on the sides of the air outlet until the 
snap clip retainers on the outlet are fully engaged 
to the instrument panel. 


AIR OUTLET - DODGE 
NOTE: LHD model shown. RHD model similar. 


1. Position the air outlet (1) into its location on the 
outboard passenger side of the instrument panel 


(2). 


NOTE: Make sure that the air outlet is properly 
aligned to the duct within the instrument panel 
opening and that the foam seal on the outlet is 
properly installed. 


2. Align the air outlet foarn seal (3) with the duct in 
the instrument panel (4) and gently push on the air 
outlet until the snap clip retainers on the outlet are 
fully engaged to the instrument panel. 


AIR OUTLET BARRELS - DODGE 


NOTE: LHD model shown in iHustration. RHD model similar. 
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?. Install the air outlet barrel (4) onto the pivot shalt i 
(2) on the right side of the instrument panel air out- 
let (3). 


, 
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2, Gently push the air outlet barrel (1) onto the pivot 
shaft (2) on the left side of the instrument panel air 
outlet (3). 
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PLUMBING 
DESCRIPTION 


The A/C refrigerant lines and hoses are used to carry the refrigerant between the various A/C system components. 
The refrigerant lines and hoses for the R-1ada A/C systern consist of a barrier-hose design with a mylon tube sand- 
wiched between rubber layers. The nylon tube helps to contain the R-134a refrigerant, which has a small molecular 
structure. The ends of the refrigerant lines are made from lightweight alurninum with brazed fittings. 


Any kinks or sharp bends in the refrigerant lines and hoses will reduce the capacity of the entire A/G system and 
can reduce the flow of refrigerant within the system. 


OPERATION 


High pressures are produced in the refrigerant system when the A/C compressor is operating. Extreme care must 
be exercised to make sure that each of the refrigerant system connections is pressure-tight and leak free. It is a 
good practice to inspect all flexible hose refrigerant lines at least once a year fo make sure they are in good con- 
dition and properly routed. 


The refrigerant lines and hoses are coupled to other A/C system components with block-type fittings. A flat steel 
gasket with an integral O-ring (dual plane seal) is used to mate the refrigerant line fittings wiih A/G system com- 
ponents tO ensure the integrity of the refrigerant system. 


The refrigerant lines and hoses cannot be repaired and must be replaced if found to be leaking or damaged. 
WARNING 


WARNING: The A/C system contains refrigerant under high pressure. Repairs should only be performed by 
qualified service personnel. Serious or fatal injury may result from improper service procedures. 


WARNING: Avoid breathing the refrigerant and refrigerant oll vapor or mist. Exposure may irritate the eyes, 
nose, and/or throat. Wear eye protection when servicing the A/C refrigerant system. Serious eye injury can 
result from direct contact with the refrigerant. If eye contact occurs, seek medical attention immediately. 


WARNING: Do not expose the refrigerant to open flame. Poisonous gas is created when refrigerant is 
burned. An electronic leak detector is recommended. Serious or fatal injury may result from improper ser- 
vice procedures. 


WARNING: If accidental A/C system discharge occurs, ventilate the work area before resuming service, 
Large amounts of refrigerant released in a closed work area will displace the oxygen and cause suffocation 
and serious or fatal injury. 


WAANING: The evaporation rate of R-134a refrigerant at average temperature and altitude Is extremely high. 
As @ result, anything that comes in contact with the refrigerant will freeze. Always protect the skin or del- 
icate objects from direct contact with the refrigerant. 


WARNING: The R-134a service equipment or the vehicle refrigerant system should not be pressure tested or 
leak tested with compressed air. Some mixtures of air and R-134a have been shown to be combustible at 
elevated pressures. These mixtures are potentially dangerous, and may result in fire or explosion causing 
property damage and serious or fatal injury. 


WARNING: The engine cooling sysiem is designed to develop internal pressures up to 145 kilopascais (21 
pounds per square inch). Do not remove or loosen the coolant pressure cap, cylinder block drain plugs, 
radiator drain, radiator hoses, heater hoses, or hose clamps while the engine cooling system is hot and 
under pressure. Allow the vehicle to cool for a minimum of 15 minutes before opening the cooling system 
for service. Failure to observe this warning can result in serious burns from the heated engine coolant. 


24-408 PLUMBING LX 
CAUTION 


CAUTION: Never add A-12 to a refrigerant system designed to use A-134a. Do not use R-12 equipment or 
parts on an F-i34a A/C system. These refrigerants are not compatible and damage to the A/C system will 
result. 


CAUTION: Never use R-12 refrigerant ail in an A/C system designed to use R-134a refrigerant cil. These 
refrigerant olls are not compatible and damage to the A/C system will result. 


CAUTION: The use of A/C system sealers may result in damage to A/C refrigerant recovery/evacuation/re- 
charging equipment and/or AIC system. Many federal, state/provincial and local regulations prohibit the 
recharge of A/C systems with known leaks. DaimlerChrysler recommends the detection of A/C systern leaks 
through the use of approved jeak detectors and fluorescent leak detection dyes. Vehicles found with A/C 
system sealers should be treated as contaminated and replacement of the entire A/C refrigerant system is 
recommended. A/C systems found to be contaminated with A/C system sealers, A/C stop-leak products or 
seal conditioners voids the warranty for the A/C system. 


CAUTION: Recover the refrigerant before opening any fitting or connection. Open the fittings with caution, 
even after the system has been discharged. Never open or loosen a connection before recovering the refrig- 
erant. 


CAUTION: H equipped, do not remove the secondary retention clip from any spring-lock coupler connection 
while the refrigerant system is under pressure. Recover the refrigerant before removing the secondary 
retention clip. Open the fittings with caution, even after the system has been discharged. Never open or 
loosen a connection before recovering the refrigerant. 


CAUTION: The internal parts of the A/C system will remain stable as long as moisture-free refrigerant and 
refrigerant off is used. Abnormal amounts of dirt, moisture or alr can upset the chemical stability. This may 
cause operational troubles or even serious damage if present in more than very small quantities. Before 
disconnecting a component, clean the outside of the fittings thoroughly to prevent contamination from 
entering the refrigerant system. Keep service tools and the work area clean. Do not open the refrigerant 
system or uncap a replacement component until you are ready to service the system. immediately after 
disconnecting a component from the refrigerant system, seal the open fittings with a cap or plug. This will 
prevent contamination from entering the A/C system. 


GAUTION: Refrigerant off will absorb moisture fram the atmosphere if left uncapped. Do net open a con- 
tainer of refrigerant oi] until you are ready to use it. Replace the cap on the oil contalner immediately after 
using. Store refrigerant olf only in a clean, airtight, and moisture-free container. 


CAUTION: Do not overcharge the refrigerant system. Overcharging will cause excessive compressor head 
pressure and can cause compressor noise and A/C systern failure. 


DIAGNOSIS AND TESTING 
REFRIGERANT SYSTEM LEAKS 


WARNING: R-134a service equipment or vehicle 4/C system should not be pressure tested or leak tested 
with compressed air. Mixture of air and R-134a can be combustible at elevated pressures. These mixtures 
are potentially dangerous and may resull in fire or explosion causing property damage, personal injury or 
death. 

Avold breathing A/C refrigerant and lubricant vapor or mist. Exposure may irritate eyes, nose and throat. 
ise only approved service equipment meeting SAE requirements to discharge an R-i34a system. Hf acci- 
dental system discharge occurs, ventilate work area before resuming service. 
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LX etcetera 
NOTE: # the A/C refrigerant system charge is empty or low, a leak in the A/C system is likely. Visually 
inspect all A/C lines, fittings and companents for an oily residue. Oil residue can be an indicator of an A/C 
system leak location. 


NOTE: The only way to correctly determine if the refrigerant system is fully charged with R-i34a is to com- 
pletely evacuate and recharge the A/C system. 


Connect a suitable manifold gauge set and determine ff the static A/C system pressure is above or below 345 kPa 
(50 psi) (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT 
SYSTEM SERVICE EQUIPMENT). if less than 345 kPa (50 psi}, proceed to SYSTEM EMPTY . ff greater than 345 
kPa (50 psi), go tio SYSTEM LOW . 


SYSTEM EMPTY 


1. Evacuate the refrigerant system to the lowest degree of vacuurn possible (approximately -88 kPa (- 26 in. Ha) or 
greater vacuum) (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM EVACUATE). Determine if the system holds a vacuurn for 15 minutes. if vacuum is 
held, a leak is probably not present. If system will not maintain vacuum level, proceed to Step 2. 

2. Prepare and dispense 0.284 kilograms (10 ounces) of R-134a refrigerant into the evacuated refrigerant system 
{refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYS- 
TEM CHARGE) and proceed to Step 1 of the System Low procedure. 


SYSTEM LOW 


1. Position the vehicle in a wind free work area. This will aid in detecting small leaks. 

2. Operate the heating-A/C sysiem with the engine at idle under the following conditions for at least 5 minutes. 
e Doors or windows open 
® Transmission in Park 
« A/C-heater controls set to outside air, full cool, panel mode, high blower and with A/C compressor engaged 


CAUTION: A leak detector only desiqned for R-12 refrigerant will not detect leaks in an R-134a refrigerant 
system. 


3. Shut the vehicle Off and wait 2-7 minutes. Then use an electronic feak detector that is designed to detect R-134a 
refrigerant and search for leaks. Fittings, lines or components that appear to be oily usually indicate a refrigerant 
leak. To inspect the A/C evaporator for leaks, inser the leak detector probe into the drain tube opening or an air 
outlet. A dye for R-134a is available to aid in leak detection. Use only DaimlerChrysler approved refrigerant dye. 


STANDARD PROCEDURE 
REFRIGERANT SYSTEM SERVICE EQUIPMENT 


WARNING: Eye protection must be worn when servicing an A/C refrigerant system. Turn all valves off 
(rotate clockwise} on the equipment being used before connecting or disconnecting service equipment from 
the refrigerant system. Failure to observe these warnings may result in personal injury or death. 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer ta 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING ~ CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


24-410 PLUMBING —————______---_-__-_______——— wre rrr LE 


When servicing the A/C system, an R-134a refrigerant 
recovery/recycling/charging station that meets SAE 
standard J2210 must be used (1). Contact an autome- 
tive service equipment supplier for refrigerant recov- 
ery/recycling/charging equipment. Refer to the 
operating instructions supplied by the equipment man- 
ufacturer for proper care and use of this equipment. 
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A manifold gauge set (1) may be needed with some 
recovery/recycling/charging equipment. The manifold 
gauge set should have manual shut-off valves (2 and 
6}, or automatic back-flaw valves located at the ser- 
vice port connector end of the manifold gauge set 
hoses (4 and 5). This will prevent refrigerant from 
being released into the atmosphere. 
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MANIFOLD GAUGE SET CONNECTIONS 


CAUTION: Do not use an R-12 manifold gauge set on an R-134a system. The refrigerants are not compatible 
and system damage will result. 


RECOVERY/RECYCLING/EVACUATION/ICHARGING HOSE — The center manifold hose (Yellow, or White, with 
Black stripe} (3) is used to recover, evacuate, and charge the refrigerant system. When the low or high pressure 
valves on the manifold gauge set are opened, the refrigerant in the system will escape through this hose. 


HIGH PRESSURE GAUGE HOSE — The high pressure hose (Red with Black stripe) (4) attaches fo the high side 
service port. This service port is located on the A/C liquid line next to the left shock tower. On this model, an A/C 
pressure transducer is also installed on the liquid line. A/C high-side pressures can be read using a scan tool. Refer 
to 9 - Engine Electrical Diagnostics for more information. 


LOW PRESSURE GAUGE HOSE — The low pressure hose (Blue with Black stripe) (5) attaches to the low side 
service port. This service port is located on the A/C suction line behind the left sheck tower. 
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REFRIGERANT SYSTEM RECOVERY 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions may result in 
serious or fatal injury. 


An R-134a refrigerant recovery/recycling/charging sta- [ 
tion (1) that meets SAE standard J2270 must be used 

to recover the refrigerant from the Fi-134a refrigerant 
system. Refer to the operating instructions supplied by 

the equipment manufacturer for the proper care and 

use of this equipment. 


REFRIGERANT SYSTEM EVACUATE 


NOTE: Special effort must be used to prevent moisture from entering the A/C system oil. Moisture in the oil 
is very difficult to remove and will cause a reliability preblem with the 4/C compressor. 


if an A/C compressor designed to use R-134a refrigerant is left open to the atmosphere for an extended period of 
time. It is recommended that the refrigerant oil be drained and replaced with new oil or a new A/C compressor be 
used. This will eliminate the possibility of contaminating the refrigerant system. 


if the refrigerant system has been open to the atmosphere, it must be evacuated before the system can be filled. 
Moisture and air mixed with the refrigerant will raise the compressor head pressure above acceptable operating 
levels. This will reduce the performance of the A/C system and darnage the A/C cornpressor. Moisture will boil at 
near room temperature when exposed to vacuum. To evacuate the refrigerant system: 


NOTE: When connecting the service equipment coupling to the line fitting, verify that the valve of the cou- 
pling is fully closed. This will reduce the amount of effort required to make the connection. 


1. Recover the refrigerant system (refer to 24 - HEATING & AIR, CONDITIONING/PLUMBING - STANDARD PRO- 
GEDURE - REFRIGERANT SYSTEM RECOVERY). 


2, Carmect a suilable charging station, refrigerant recovery machine or a manifold gauge set with vacuum pump 
and refrigerant recovery equipment (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM SERVICE EQUIPMENT). 


&. Open the suction and discharge valves and start the vacuum pump. The vacuum pump should run a minimum of 
45 minutes prior to charge to eliminate all moisture in system. When the suction gauge reads to the lowest 
degree of vacuum possible (approximately -88 kPa (- 26 in. Hg) or greater) for SOQ minutes, close all valves and 
tur off vacuum pump. If the system fails to reach specified vacuum, the refrigerant system likely has a leak that 
must be corrected. If the refrigerant system maintains specified vacuum for at least 30 minutes, start the vacuum 
pump, open the suction and cischarge valves. Then allow the system to evacuate an additional 10 minutes. 


4, Close all valves. Turn off and disconnect the vacuum purnp. 


5, Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE}. 


24-412 PLUMBING Lx 


REFRIGERANT SYSTEM CHARGE 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follaw the warnings and cautions may result in 
serious or fatal injury. 


NOTE: The Underhood HVAC Specification Label contains the refrigerant fill specification of the vehicle 
being serviced. 


After all refrigerant system leaks have been repaired and the refrigerant system has been evacuated, a refrigerant 
charge can be injected into the system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT 
- STANDARD PROCEDURE - REFRIGERANT CHARGE LEVEL or the Underhood HVAC Specification Label for the 
proper amount of the refrigerant charge). 

An R-134a refrigerant recovery/recycling/charging station that meets SAE Standard J2210 must be used to charge 
the refrigerant system with R-134a refrigerant. Refer to the operating instructions supplied by the equipment man- 
ufacturer for proper care and use of this equipment. 


CHARGING PROCEDURE 


CAUTION: A smail amount of refrigerant oil is removed from the A/C system each time the refrigerant sys- 
tem is recovered and evacuated. Before charging the A/C system, you MUST replenish any oil lost during 
the recovery process. Refer the equipment manufacturer instructions for more information. 


1. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM EVACUATE). 


2. Connect an R-134a refrigerant recovery/recycling/charging station that meets SAE standard J2210 to the refrig- 
erant sysiem. 


3. Refer to A/C SPECIFICATIONS in this group or the Underhood HVAC Specification Label for the proper amount 
of the refrigerant charge. 


4, Measure the proper amount of refrigerant and heat it to 52° C (125° F) with the charging station. See the oper- 
ating instructions supplied by the equipment manufacturer for proper use of this equipment. 


5. Open both the suction and discharge valves, then open the charge vaive to allow the heated refrigerant to flow 
into the system. 


6. When the transfer of refrigerant has stopped, close both the suction and discharge valves. 


7. ff all of the refrigerant charge did not transfer from the dispensing device, open ail of the windows in the vehicle 
and set the heating-A/C system controls so that the A/C compressor is engaged and the blower motor is oper- 
ating at its lowest speed setting. Run the engine at a steady high idle (about 1400 rpm). If the A/C compressor 
does not engage, test the compressor clutch circuits and repair as required. 


WARNING: Take care not to open the discharge (high pressure) vaive at this time. Failure to follow this 
warning may result in serious or fatal injury. 


& Open the low-side valve to allow the remaining refrigerant to transfer to the refrigerant system. 
9. Disconnect the charging station from the refrigerant system service ports. 
10. Reinstall the caps onto the refrigerant system service parts. 


COMPRESSOR-A/C 


DESCRIPTION 


A/C COMPRESSOR 


The AAG system uses a Denso 10S17C ten cylinder, 
double-acting swash plate-tyoe A/C compressor (1). 
This A/C compressor has a fixed displacement of 170 
cubic centimeters (10.374 cubic inches}, and has both 
the suction and discharge ports (2) located on the cy!- 
inder head (3) at the rear of the compressor. 


— PLUMBING 24-473 


A label identifying the use of R-i34a refrigerant is 
located on the A/C compressor. 


HIGH PRESSURE RELIEF VALVE 


A high pressure relief valve is located on the compressor cylinder head at the rear of the A/C compressor (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/COMPRESSOR-A/C - DESCRIPTION). This mechanical valve is 
designed to vent refrigerant from the A/C system to protect against darnage to the A/C compressor and ather A/C 
system components caused by condenser air flow restriction or an overcharge of refrigerant. 


OPERATION 
A/C COMPRESSOR 


The A/G compressor is driven by the engine through an electric clutch, drive pulley and belt arrangement. The A/C 
compressor is lubricated by refrigerant olf that is circulated througnout the refrigerant syatem with the refrigerant. 


The A/C compressor draws in low-pressure refrigerant vapor from the A/C evaporator through its suction port. It then 
compresses the refrigerant into a high-pressure, high-temperature refrigerant vapor, which is then pumped to the 
A/C condenser through the compressor discharge port. 


CAUTION: Be certain to adjust the refrigerant system oll level when replacing an A/C compressor (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL. - STANDARD PROCEDURE - REFRIG- 
ERANT OIL LEVEL). Failure to properly adjust the refrigerant oil level can prevent the A/C system frorm 
operating as designed and can cause serious A/C compressor damage. 


The A/C compressor cannot be repaired and must be replaced if found to be inoperative or damaged. The corm- 
pressor clutch, pulley and bearing assembly, and clutch field coll are available for service. If an internal failure of the 
A/C compressor has occurred, the A/C receiverfdrier must also be replaced (refer fo 24 - HEATING & AIR CON- 
DITIONING/PLUMBING/RECEIVER/DRIER-A/C - REMOVAL). 


HIGH PRESSURE RELIEF VALVE 


The high pressure relief vaive vents refrigerant from the A/C system when a discharge pressure of 3445 to 4135 
kPa (500 to 600 psi} or above is reached. The high pressure relief valve closes with a minimum discharge pressure 
of 2756 kPa (400 psi) is reached. 


24-414 PLUMBING ~ [a 
The high pressure relief valve vents only enough refrigerant to reduce the A/C system pressure, and then re-seats 
itself, The majority of the refrigerant is conserved in the A/C system. lf the high pressure relief valve vents refrig- 
erant, it does not mean the valve is inoperative. 


The high pressure relief valve is factory-calibraied and cannot be adjusted or repaired, and must not be removed or 
otherwise disturbed. The valve is only serviced as a part of the A/C compressor, 


DIAGNOSIS AND TESTING 
A/C COMPRESSOR 


When investigating an A/C system related noise, you must first know the conditions under which the noise occurs. 
These conditions include: weather, vehicle speed, transrnission in gear or neutral, engine speed, engine tempera- 
ture, and any other special conditions. Noises that develop during A/C operation can often be misleading. For exam- 
ple: What sounds like a failed front engine bearing or connecting rod, may be caused by loose bolts, nuts, mounting 
brackets or a loose compressor clutch assembly. 


Drive belts are speed sensitive. At different engine speeds and depending upon drive belt tension, drive belts can 
develop noises that are mistaken for an A/C compressor noise. Improper drive belt tension can cause a misteading 
noise when the compressor clutch is engaged, which may not occur when the campressor clutch is disengaged. 
Check the accessory drive belt condition and tension as described in Cooling before beginning this procedure. 


1. Select a quiet area for testing. Duplicate the complaint conditions as much as possible. Turn the A/O compressor 
On and Of several times to clearly identify the compressor noise. Listen to the AAG compressor while the clutch 
is engaged and disengaged. Probe the A/C compressor with an engine stethoscope or a long screwdriver with 
the handle held to your ear to better localize the source of the noise. 

2. Loosen all of the compressor mounting hardware and retighten. Check the compressor clutch retainer. Be certain 
that the clutch field coil ig mounted securely to the A/C compressor, and that the cluich plate and pulley are 
properly aligned and have the correct air gap (refer to 24 - HEATING & AIR CONDITIONING/CONTROLS/ 
CLUTCH-A/C COMPRESSOR - INSTALLATION), 


3. To duplicate high-ambient ternperature conditions (high head pressure), restrict the air flow through the A/C con- 
denser. Install a manifold gauge set or a scan tool to be certain that the discharge pressure does not exceed 
2760 kPa (400 psi). 


4. Check the refrigerant systern plumbing for incorrect routing, rubbing or interference, which can cause unusual 
noises. Also check the refrigerant lines and hoses for kinks or sharp bends that will restrict refrigerant flow, which 
can cause noises (refer ta 24 - HEATING & AIR: CONDITIONING/PLUMBING - DESCRIPTION - REFRIGERANT 
LINES}. 


5. Hf ihe noise is from opening and closing of the high pressure relief valve, recover, evacuate and recharge the 
refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY), (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STAN- 
DARD PROCEDURE - REFRIGERANT SYSTEM EVACUATE) and (refer to 24 - HEATING & AIR CONDITION- 
ING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYSTEM CHARGE). 


6. If the high pressure relief valve still does not seai properly, replace the A/C cormnpressor (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/COMPRESSOR-A/C - REMOVAL). 


REMOVAL 
2.7L. ENGINE 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


CAUTION: The A/C receiver/drier must be replaced if an internal failure of the A/C compressor has occurred. 
Failure to replace the A/C receiver/drier can cause serious damage to the replacement A/C compressor. 


> 4 PLUMBING 24 - 415 


NOTE: The A/C compressor may be removed and repositioned witheut disconnecting the refrigerant lines or 
discharging the refrigerant system. Discharging is not necessary if servicing the compressor clutch, cluich 
field coll, engine, engine cylinder head or the generator. 


1. Disconnect and isolate the negative battery cable. Ste ge ~— 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ | 
PLUMBING - STANDARD PROCEDURE — - 
REFRIGERANT SYSTEM RECOVERY). 


3. Remove the air cleaner housing (refer to 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 

4. Remove the acessory drive belt (refer fo 7 - COOL- 
ING/ACCESSORY DRIVE/BELTS-DRIVE - 
REMOVAL). 

5. Disconnect the wire hamess connector from the 
compressor clutch field coll connector (1). 

6. Remove the nuts (2) that secure the A/C suction 
ine (3) and A/C discharge fine (4) to the A/G com- 
pressor (5). 

7. Disconnect the suction and discharge lines from | 
the A/C compressor and remove and discard the 
dual plane seals. 

8. Install plugs in, or tape over all of the opened refrigerant fine fittings and the compressor ports. 

9. Raise and support the vehicle. 


10. Remove the front belly pan (refer to 23 - BODY/ 
EXTERIOR/BELLY PAN - REMOVAL). 


NOTE: The bolt that secures the transmission 
cooler line bracket to the A/C compressor cannot 
be fully removed until the compressor is posi- 
tioned away from the cylinder block. 


11. Fully loosen the bolt (3) that secures the auto- 
matic transmission cooler line bracket (4) and A/C 
compressor (5) to the cylinder block (6). 


42. Support the A/C compressor and remove the bolts 
(1 and 2) that secure the compressor to the cylin- 
der block, 


CAUTION: Use care not to deform or damage the 
automatic transmission cooler lines and retaining 
bracket when repositioning the A/C compressor. 


13. Position Ihe A/C compressor to gain clearance to the remove the bolt that secures the automatic transmission 
cooler line bracket to the compressor. 

14. Remove the bolt that secures the automatic transmission cooier line bracket ta the A/C compressor and remove 
the compressor from the engine compartment. 


3.0L ENGINE 


WARNING: Fiefer to the applicable warnings and cautions for this system before performing the folowing 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AUR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 
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CAUTION: The A/C receiver/drier must be replaced if an internal failure of the A/C compressor has occurred. 
Faliure to replace the A/C receiver/drier can cause serious damage to the replacement A/C compressor. 


NOTE: The A/C compressor may be removed and repositioned without disconnecting the refrigerant lines or 
discharging the refrigerant system. Discharging is not necessary if servicing the compressor clutch, clutch 
fleid coil or engine. 


j, Disconnect and isolate the negative battery cable. 


2, Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Remove the air cleaner housing {refer ta 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 


4. Remove the accessory drive belt {refer to 7 - 
COOLING/ACCESSORY DRIVE/BELTS-DRIVE - 
REMOVAL). 


5, Disconnect the engine wire harness from the com- 
pressor clutch field coil connector (1). 


6. Remove the nuts (2) that secure the A/C suction 
line (3) and A/C discharge line (4) to the A/C com- 
pressor (5), 

7. Disconnect the suction and discharge lines from 
the AYC compressor and remove and discard the 
dual plane seals, 


8. Install plugs in, or tape over all of the opened refrigerant line fittings and the compressor ports. 
9. Raise and support the vehicle. 


40. Remove the front belly pan (refer to 23 - BODY/ 
EXTERIOR/BELLY PAN - REMOVAL). 


11. Support the A/C compressor (4) and remove the 
three bolts (1 and 2) that secure the compressor 
and the automatic transmission cooler line bracket 
(3) to the cylinder block (5). 

12. Pasition the cooler lines out of the way and 
remove the A/G compressor frorn the engine 
compartment. 
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3.5L ENGINE 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AiR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING ~ CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 
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CAUTION: The A/C recelver/drier must be replaced if an internal failure of the A/C compressor has occurred. 
Fallure to replace the A/C receiver/drier can cause serious damage to the replacement A/C compressor. 


NOTE: The A/C compressor may be removed and repositioned without disconnecting the refrigerant lines or 
discharging the refrigerant system. Discharging is not necessary if servicing the compressor clutch, clutch 
fleld coll or engine. 


1. Disconnect and isolate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR: CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the air cleaner housing (refer to 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 

4, Remove the accessory drive belt {refer to 7 - 
COOLING/ACCESSORY DRIVE/BELTS-DRIVE - 
REMOVAL). 

5. Disconnect the engine wire harness from the com- 
pressor clutch field coil connector (4). 

6. Remove the nuts (2) that secure the A/C suction 
line (3) and A/C discharge line (4) to the A/C com- 
pressor (5). 

7. Disconnect the suction and discharge lines from 
the A/C compressor and remove and discard the 
dual plane seals. 

8. Install plugs in, or tape over all of the opened refrigerant line fittings and the compressor ports. 

9. Raise and support the vehicie. 


10. Remove the front belly pan (refer to 23 - BODY/ 
EXTERIOR/BELLY PAN - REMOVAL). 


NOTE: The bolt that secures the transmission 
cooler line bracket to the A/C compressor cannot 
be fully removed until the compressor is posi- 
tioned away from the cylinder block. 


14. Fully loosen the bolt (3) that secures the auto- 
matic transmission cooler line bracket (4) and A/C 
compressor (5) to the cylinder block (6). 

12. Support the A/C compressor and remove the bolts 
(1 and 2) that secure the compressor to the cylin- 
der block. 


CAUTION: Use care not to deform or damage the 
automatic transmission cooler lines and retaining 
bracket when repositioning the A/C compressor. 


13. Position the A/C compressor to gain clearance to the rernove the bolt that secures the automatic transmission 
cooler line bracket to the compressor. 

14. Remove the bolt that secures the automatic transmission cooler line bracket to the A/C compressor and remove 
the compressor from the engine compartment. 
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5.7L/6.1L ENGINES 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure te follow the warnings and cautions could result in 
possible personal injury or death. 


CAUTION: The A/C receiver/drier must be replaced if an internal failure of the A/C compressor has occurred. 
Failure to replace the A/C receiver/drier can cause serious damage to the replacement A/C compressor. 


NOTE: The A/C compressor may be removed and repositioned without disconnecting the refrigerant lines or 
discharging the refrigerant system. Discharging is not necessary if servicing the compressor clutch, clutch 
field coil or engine. 


1. Disconnect and isolate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Remove the air cleaner housing (refer fo 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 

4, Remove the accessory drive belt (refer to 7 - 
COOLING/ACCESSORY DRIVE/BELTS-DRIVE - 
REMOVAL). 

5. Disconnect the engine wire harness from the com- 
pressor clutch field coil connector (1). 

6. Remove the nuts (2) that secure the A/C suction 
line (3) and A/C discharge line (4) to the A/C com- 
pressor (5). 

7. Disconnect the suction and discharge lines from 
the A/C compressor and remove and discard the 
dual plane seals. 

8. Install plugs in, or tape over all of the opened refrigerant fine fittings and the cormpressor ports. 


NOTE: 5.7L engine shown in illustration. 6.1L sim- 
ilar. 


9. Ralse and support the vehicle. 


10. Remove the front belly pan (refer to 23 - BODY/ 
EXTERIOR/BELLY PAN - REMOVAL). 

11. Support the A/C compressor (3) and remove the 
bolts (1) that secure the automatic transmission 
cooler line bracket (2) and the compressor to the 
cylinder block (4). 

12. Position the cooler lines out of the way and 
remove the A/C compressor fram the engine 
compartment. 


Bizet 7is 


> 4 PLUMBING 24 - 479 


INSTALLATION 
2.7L ENGINE 


CAUTION: If the A/C compressor is being replaced, be certain to adjust the refrigerant system oil level (refer 
to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE ~ REFRIG- 
ERANT OIL LEVEL). Failure te properly adjust the refrigerant oil level will prevent the A/C system fram oper- 
ating as designed and can cause serious A/C compressor damage. 


CAUTION: The A/C receiver/drier must be replaced if an internal failure of the A/C compressor has occurred. 
Failure to replace the A/C recelver/drier can cause serious damage to the replacement A/C compressor. 


NOTE: When replacing multiple A/C system components, refer to the Refrigerant Oil Capacities chart to 
determine haw much oil should be removed from the new A/C compressor (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak, 


1. H the A/C compressor (5) is being replaced, the 
refrigerant oil in the old compressor must be first 
drained and measured. Then the oil in the new A/C 
compressor must be drained. Finally, the new com- 
pressor must be refilled with the same amount of 
new refrigerant oil that was drained out of the old 
compressor (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/REFRIGERANT OIL - STAN- 
DARD PROCEDURE - REFRIGERANT OIL LEVEL 
for more information). When replacing multiple A/C 
sysiem components, refer to the Refrigerant Ol 
Capacities chart to determine how much oif should 
be added to the refrigerant system {refer to 24 - 
HEATING & AIR CONDITIONING/PLUMBING/RE- 
FRIGERANT OIL - STANDARD PROCEDURE - 
REFRIGERANT OIL LEVEL). Use only refrigerant 
ail of the type recommended for the A/C compres- 
sor in the vehicle. 


CAUTION: Use care not to deform or damage the 
automatic transmission cooler lines and retaining bracket when repositioning the A/C compressor. 


NOTE: The bolt that secures the transmission cooler line bracket to the A/C compressor must be installed 
through the bracket and the lower front mounting hole of the compressor prior to final positioning of the 
compressor to the cylinder block. 


2, Loosely install the bolt (3) that secures the automatic transmission cooler line bracket (4) fo the A/C compressor 
and position the compressor, bracket and bolt to the cylinder block (6}. 
3. Loosely install the bolts (1 and 2) that secure the A/C compressor to the cylinder block. 
4. Tighten the three bolts in the following order: 
1. Upper front bolt to 26 N-m (19 ft. Ibs.). 
2. Lower front bolt fo 26 Nem (419 ff. [bs.). 
3. Rear bolt to 50 Nem (37 ft. ibs.). 
5. Install the front belly pan (refer to 23 - BODY/EXTERIOR/BELLY PAN - INSTALLATION). 


6. Lower the vehicle. 
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7. Remove the tape or plugs from the opened fittings 
on the A/C suction line (3) and the A/C discharge 
line (4) and the compressor ports. 

8. Lubricate the new dual plane seais with clean | 
refrigerant oll and install them onto the suction and 
the discharge line fittings. Use only the specified | 
seals as they are made of a special material for the 
R-134a system, Use only refrigerant oif of the type 
recommended for the A/C compressor in the vehi- 
cle. 

9%. Connect the suction and discharge lines onto the 
A/G compressor (5). 

10. install the nuts (2) that secure the suction and dis- 

charge lines to the A/C compressor. Tighten the 
nuts to 23 Nem (17 ft. ibs.). | 

14. Connect the engine wire harness to the compres- 
sor clutch field coil connecter (1). | 

12, Install the accessory drive belt (refer to 7 - COOL- 
ING/ACCESSORY DRIVE/BELTS-DRIVE - INSTALLATION). 

13. Replace the A/C receiver/drier if the A/C compressor is being replaced due to an internal failure (refer to 24 - 
HEATING & AIR CONDITIONING/PLUMBING/RECEIVER/DRIER - REMOVAL) and Gefer to 24 - HEATING & 
AIR CONDITIONING/PLUMBING/RECEIVER/DRIER - INSTALLATION). 

14. Install the air cleaner housing (refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTAL- 
LATION). 

15. Reconnect the negative battery cable. 

16. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

17. Gharge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE}. 


3.0L ENGINE 


Bidet $46 


CAUTION: If the A/C compressor is being replaced, be certain to adjust the refrigerant system oil level (refer 
to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIG- 
ERANT OIL LEVEL). Failure to properly adjust the refrigerant oi! level will prevent the A/C system from oper- 
ating as designed and can cause serious A/C compressor damage. 


CAUTION: The A/C receiver/drier must be replaced if an internal failure of the A/C compresser has occurred. 
Failure to replace the A/C receiver/drier can cause serious damage to the replacement A/C compressor. 


NOTE: When replacing multiple A/C system components, refer to the Refrigerant O11 Capacities chart to 
determine how much oil should be removed from ithe new A/C compressor (refer to 24 - HEATING & AIR 
CONDITIONING/PLU MBING/REFRIGERANT OH, - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 
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11. 


12. 


13. 


14. 


hice 


. fe the A’G compressor (4) is being replaced, the 


. Lubricate new dual plane seals with ciean refriger- 


. Gonnect the suction and discharge lines onto the 


. install the nuts (2) that secure the suction and dis- 


refrigerant oll In the old compressor must be first 
drained and measured. Then the oll in the new AIG 
compressor must be drained. Finally, the new com- 
pressor must be refilled with the same amount of 
new refrigerant olf that was drained out of the old 
compressor (refer to 24 - HEATING & AIR CONDI- 
TIOQNING/PLUMBING/REFRIGERANT OIL - STAN- 
DARD PROCEDURE - REFRIGERANT OIL LEVEL 
for more information), When replacing multiple A/C 
sysiem components, refer to ihe Refrigerant Oil 
Capacities chart to determine how much of} should 
be added to the refrigerant system (refer io 24 - 
HEATING & AIR CONDITIONING/PLUMBING/RE- 
FRIGERANT OIL - STANDARD PROCEDURE - 
REFRIGERANT OIL LEVEL). Use only refrigerant 
oi of the type recommended for the A/C compres- 
sor in the vehicle. 


. Positian the A/C compressor inic the engine com- 


partment. 


. Loosely install the three bolts (4 and 2) that secure the A/C compressor and the automatic transmission cooler 


ime bracket to the cylinder block (8). 


. Tighten the three bolts in the following order to 26 Nun (19 ft. Ibs.): 


1. Upper front bolt. 


2. Lower front bolt. 
3. Rear bolt. 
. install the front belly pan (refer to 23 - BODY/EXTERIOR/BELLY PAN ~ INSTALLATION). 
. Lower the vehicle. 
. Remove the tape or plugs from the opened fittings 


on the AfC suction line (3) and the A/O discharge 
line (4) and the compressor ports. 


ant oil and install them onto the suction and the 
discharge line fittings. Use only the specified seals 
as they are made of a special material for the 
H-134a system. Use only refrigerant oil of the type 
recommended for the A/C compressor in the vehi- 
cle. 


A/G comoressor (5), 


charge lines to the A/G compressor. Tighten the 
nuis to 23 Nem (7 fi. Ibs. 

Connect the engine wire harness to the compres- 
sor clutch field coli connector (1). a 

install ihe accessory drive belt (refer to 7 - COOL- ee a ee 
ING/ACCESSORY DRIVE/BELTS-DRIVE - 

INSTALLATION), 

Replace the A/C recelver/drier if the A/C compressor is being replaced due to an internal failure (refer ta 24 - 
HEATING & AIR CONDITIONING/PLUMBING/RECEIVER/DRIER - REMOVAL) and (refer to 24 - HEATING & 
AIR, CONDITIONING/PLUMBING/RECEIVER/DRIER - INSTALLATION), 

Install the air cleaner housing (refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTAL- 
LATION). 


Feconneci ine negative battery cable. 
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16. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE}. 


17. Charge the refrigerant sysiem (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 


3.5L ENGINE 


CAUTION: If the A/C compressor is being replaced, be certain to adjust the refrigerant system oil level (refer 
to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIG- 
ERANT OIL LEVEL). Failure to properly adjust the refrigerant oll level will prevent the A/C system from oper- 
ating as designed and can cause serious A/C compressor damage. 


CAUTION: The A/C receiver/drier must be replaced if an internal fallure of the A/C compressor has occurred. 
Failure to replace the A/C receiver/drier can cause serious damage to the replacement A/C compressor. 


NOTE: When replacing multiple A/C system components, refer to the Refrigerant Ol] Capacities chart to 
determine how much oil should be removed from the new A/C compressor (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
epened, Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 


1. if the AYC compressor (5) is being replaced, the i 
refrigerant oil in the okd cornpresser rnust be first 
drained and measured. Then the oil in the new A/C 
compressar must be drained. Finally, the new com- | 
pressor must be refilled with the same amount of 
new refrigerant oil that was drained out of the old | 
compressor (refer to 24- HEATING & AIR CONDI 
TIONING/PLUMBING/REFRIGERANT OIL - STAN- 
DARD PROCEDURE - REFRIGERANT OF LEVEL | 
for more information). When replacing multiple A/C 
system components, refer fo the Refrigerant Oil 
Capacities chart to determine how much olf should | 
be added to the refrigerant system (refer ta 24 - 
HEATING & AIR CONDITIONING/PLUMBING/RE- | 
FRIGERANT OIL - STANDARD PROCEDURE - 
REFRIGERANT OIL LEVEL). Use only refrigerant 
ol of the type racommended for the A/C compres- | 

sor in the vehicle. 
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CAUTION: Use care not to deform or damage the 
automatic transmission cooler lines and retaining bracket when repositioning the A/C compressor. 


NOTE: The bolt that secures the transmission cooler Jine bracket to the A/C compressor must be Installed 
through the bracket and the lower front mounting hole of the compressor prior to final positioning of the 
compressor to the cylinder block. 


2, Loosely install the bolt (3) that secures the automatic transmission cooler line bracket (4) to the A/C compressor 
and position the compressor, brackel and bolt to ine cylinder block (6). 


3. Loosely install the bolts (1 and 2) that secure the A/C compressor to the cylinder block. 

4, Tighten all three bolis thal secure the A/C compressor to the engine In the following order to 26 N-rn (19 ft. ibs.}: 
1. Upper front bolt. 
2. Lower front bolt. 
3. Rear bolt. 
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§. Install the front belly pan (refer to 23 - BODY/EXTERIOR/BELLY PAN - INSTALLATION). 
. Lower the vehicle. 


7. Remove the tape or plugs from the opened fittings 
on the A/G suction line (3) and the A/C discharge 
line (4) and the compressor ports. 


8. Lubricate new dual plane seals with clean refriger- 
ant oil and install them onto the suction and the 
discharge line fittings. Use only the specified seals 
as they are made of a special material for the 
R-i3da system. Use only refrigerant oil of the type 
recommenced for the A/C compressor in the vehi- 
cle. 


9. Connect the suction and discharge lines onto the 
A‘G carmpressor (5). 

10. Install the nuts (2) that secure the suction and dis- 
charge lines to the A/C compressor. Tighten the 
nuts to 23 Nem (17 ft. Ibs.). 

11. Connect the engine wire harness to the compres- 
sor clutch field coll connector (4). 

12. install the accessory drive belt (refer to 7 - COOL- 


ING/ACCESSORY DRIVE/BELTS-DRIVE - 
INSTALLATION). 


13. Replace the A/C receiver/drier if the A/C compressor is being replaced due to an internal failure (refer to 24 - 
HEATING & AIR, CONDITIONING/PLUMBING/RECEIVER/DRIER-A/C - REMOVAL) and (refer to 24 - HEATING 
& AIR, CONDITIONING/PLUMBING/RECEIVER/DRIER-A/C - INSTALLATION}. 

14. Install the air cleaner housing (refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTAL- 
LATION). 

15. Reconnect the negative battery cable. 

16. Evacuate the refrigerant system (refer to 24 - HEATING & AIR, CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

17. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 


5.7L/6.1L ENGINES 
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CAUTION: If the A/C compressor is being replaced, be certain to adjust the refrigerant system oil level (refer 
to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIG- 
ERANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the A/C system from oper- 
ating as designed and can cause serious A/C compressor damage. 


CAUTION: The A/C receiverfdrier must be replaced if an internal failure of the A/C compressor has occurred. 
Failure to replace the A/C receiver/drier can cause serious damage to the replacement A/C compressor. 


NOTE: When replacing multiple A/C system components, refer to the Refrigerant Oll Capacities chart to 
determine how much of] should be removed from the new A/C compressor (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: Heplacement of the refrigerant line O-ring seals and gaskets is required anytime a retrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 
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NOTE: 5.7L engine shown in Hlustration. 6.9L 


en 


We 


gine similar. 


if the A/C compressor (3) is being replaced, the 
refrigerant oll in the old compressor must be first 
drained and measured. Then the oll in the new A/C 
compressor must be drained, Finally, the new com- 
pressor must be refilled with the same amount of 
new refrigerant oil that was drained out of the ald 
compressor (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/REFRIGERANT OIL - STAN- 
DARD PROCEDURE - REFRIGERANT OIL LEVEL 
for more information}. When replacing multiple A/C 
system components, refer to the Refrigerant Oil 
Capacities chart to deterrnine how much oil should 
be added to the refrigerant system (refer to 24 - 
HEATING & AIR CONDITIONING/PLUMBING/RE- 
FRIGERANT OIL - STANDARD PROCEDURE - 
REFRIGERANT OIL LEVEL) Use only refrigerant 
oil of the type recommended for the A/C compressor in the vehicle. 


2. Position the A/C compressor into the engine compartment. 


a 


+0 


11. 


12. 


13. 


14. 


Td: 


. Lubricate new dual plane seals with clean refriger- 


. Connect the suction and discharge lines onto the 


, Loosely install the three bolts (1) that secure the A/C compressor and the automatic transmission cooler line 


bracket (2) to the cylinder block (4). 


. Tighten the three bolts in the following order to 50 N-m (37 Tt. Ibs.): 


1. Upper front bolt. 
2. Lower front bolt. 
3, Rear bolt. 


. Install the front belly pan (refer to 23 - BODY/EXTERIOR/BELLY PAN - INSTALLATION). 
. Lower the vehicle. 
. Remove the tape or plugs fron the opened fittings Reape Reena 


on the A/C suction line (3) and the A/C discharge 
line (4) and ithe compressor ports. 


ant oil and install therm onto the suction and the 
discharge line fittings. Use only the specified seals 
as they are made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the A/C corporessor in the vehi- 
cle. 


A/C compressor (5). 


. Install the nuts (2) that secure the suction and dis- 
charge lines to the A/C compressor. Tighten the 
nuts to 23 Nem (17 fi. [bs.). 

Connect the engine wire harness ta the cormpres- 
sor clutch field coil connector (1). 
install the accessory drive belt (refer to 7 - COOL- sie SE cst Eee ie Sie ie I joa 
ING/ACCESSORY DRIVE/BELTS-DRIVE - 

INSTALLATION). 

Replace the A/C receiver/drier if the A/C compressor is being replaced due to an internal failure (refer to 24 - 
HEATING & AIR CONDITIGONING/PLUMBING/RECEIVER/DRIER-A/C - REMOVAL) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/RECEIVER/DRIER-A/C - INSTALLATION). 

install the air cleaner housing (refer te 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTAL- 
LATION). 


Reconnect the negative battery cable. 
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16, Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

17. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PAO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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CONDENSER-A/C 
DESCRIPTION 


The A/G condenser (4) is located in the front of the 
engine compariment behind the front fascia. The A/G 
condenser is a heat exchanger that allows the high- 
pressure refrigerant gas being discharged by the A/C 
compressor to give up its heat to the air passing over 
the condenser fins, which causes the refrigerant to 
cool and change to a liquid state. 


The A/G condenser is equipped with an integral auto- 
matic transmission cooler (2), a tapping block (3) for 
the receiver/drier (4) and mounting provisions for the 
power steering cooler (5), 


OPERATION 


When air passes through the fins of ihe A/C condenser, the high-pressure refrigerant gas within the A/C condenser 
gives up its heat. The refrigerant then condenses as it leaves the A/C condenser and becomes a high-pressure 
liquid. The volume of air flowing over the condenser fins is critical to the proper cooling performance of the A/C 
system. Therefore, it is important that there are no objects placed in front of the radiator grille openings at the front 
of the vehicle or foreign material on the condenser fins that might obstruct proper air flow. Aliso, any factory-installed 
air seals or shrouds must be properly reinstalled following radiator or A/C condenser service. 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 5 


The A/G condenser has no serviceable parts except for the O-ring seals and gaskets, The O-ring seals used on the 
connections are made from a special type of rubber not affected by R-134a refrigerant. The O-ring seals and gas- 
keis must be replaced whenever a refrigerant line is removed from the A/C condenser. 


The A/C condenser cannot be repaired and must be replaced if leaking or damaged. 
REMOVAL 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING ~ CAUTION). Fallure to follow the warnings and cautions could result in 
possible personal injury or death. 
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1. Disconnect and isolate the negative battery cable. 


2, Recaver the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Remove the lront fascia (refer to 14 - FRAME & 
BUMPERS/BUMPERS/FASCIA-FRONT : 
REMOVAL), 

4. Bisconnect the automatic transmission cooler lines 
(1) fram the lett end of the A/C condenser (5) (refer 
to 7 - GCOOLING/TRANSMISSION - STANDARD 
PROCEDURE - TRANSMISSION COOLER LINE 
QUICK CONNECT FITTING). 

5. Install plugs in, or tape over the automatic trans- 
mission cooler line fittings and the cooler ports. 

6. If equipped with the 3.0L diese! engine, remove the 
charge air cooler (refer to 17 - EXHAUST SYS- 
TEM/TURBOCHARGER SYSTEM/CHARGE AIR 
COOLER AND PLUMBING - REMOVAL). 

7. Disconnect the A/C discharge line (2) and the A/C liquid line (4) from A/C condenser (refer io 24 - HEATING & 
AIR CONDITIONING/PLUMBING/LINE-A/C LIQUID - REMOVAL) and (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/LINE-A/C DISCHARGE - REMOVAL). 


8. Position the power steering fluid cooler (7) out of the way (refer to 19 - STEERING/PUMP/FLUID COOLER - 
REMOVAL). 


&. Remove the A/C receiver/drier (6) frorn ihe A/G condenser (refer io 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/RECEIVER/DRIER-A/C - REMOVAL). 


10. Remove the four bolis (3) that secure A/C condenser to the radiator (8). 
11. Carefully tit the bottorn of the AO condenser forward and lower the condenser out of the vehicle. 
12. Wf required, place the A/C condenser onto a workbench and remove the power steering cooler brackets. 


INSTALLATION 


CAUTION: Be certain to adjust the refrigerant ofl level when servicing the A/C refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER- 
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the A/C system from oper- 
ating @s designed and can cause serious A/C compressor damage. 


NOTE: When replacing multiple A/C system components, refer to the Refrigerant Ol] Capacities chart to 
determine how much oil should be added fo the refrigerant system (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: If only the A/C condenser is being replaced, add 30 milliliters (1 fluid ourice) of refrigerant oil to the 
refrigerant system. Use only refrigerant oll of the type recommended for the A/C compressor in the vehicle. 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant [ine is 
opened. Failure to replace the rubber O-ring seals and metal gaskeis could result in a refrigerant system 
leak. 


NOTE: Be certain that each of the radiator and condenser air seals are installed In their proper locations. 
These air seals are required for the A/C and engine cooling systems to perform as designed. 
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1. 


14. 


15. 


. Install the A/G receiver/drier (6) onto the A/C con- 


. Install the power steering fluid cooler (7} onto the 


A/G condenser (refer to 19 - STEERING/PUMP/ ~~ : Beye | | 
FLUID COOLER - INSTALLATION). mee | == = WU WY | 
. Connect the A/C discharge line (2) and the A/C liq- | SS SAE Aa: 


if required, install the power steering cooler brack: = | fy” - ee 
eis onto the A/C condenser. | @® aaah Et 0. sol Scere ecm + 
. Carefully position the A/C condenser (5) onto the | ‘f ei ES {= [o 23 
radiator (8). if eee 
. Install the four bolts (3) that secure the A/C con- | 
| 


denser to the radiator. Tighten the bolts to & N-m 
(44 in. Ips.). 


denser (refer to 24 - HEATING & AIR CONDITION- 
ING/PLUMBING/RECEIVER/DRIER-A/G ” 
INSTALLATION). 


SS i 
i ica 
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uid line (4) onto the A/C condenser (refer to 24 - 
HEATING & AIR CONDITIONING/PLUMBING/ Ba ae ee Meee ee 
LINE-A/C DISCHARGE - INSTALLATION) and 

{refer to 24 - HEATING & AIR, CONDITIONING/PLUMBING/LINE-A/G LIQUID - INSTALLATION). 


. Hf equipped with the 3.0L diesel engine, install the charge air cooler (refer to 11 - EXHAUST SYSTEM/TURBO- 


CHARGER SYSTEM/CHARGE AIR COOLER AND PLUMBING - INSTALLATION}, 


. Remove the tape or plugs from the autarnatic transmission cooler lines (1) and the cooler ports. 
. Sonnect the automatic transmission cooler lines to the cooler ports at the top of the A/C condenser (refer to 7 - 


COOLING/TRANSMISSION - STANDARD PROCEDURE - TRANSMISSION COOLER LINE QUICK CONNECT 
FITTING). 


. Install the front fascia (refer to 139 - FRAME & BUMPERS/BUMPERS/FASCIA-FRONT - INSTALLATION). 
. Reconnect the negative battery cable. 
. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 


PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 


. H the A/C condenser is being replaced, add 30 milliliters (1 fluid ounce) of refrigerant oil to the refrigerant sys- 


tem. When replacing multiple A/C system components, refer to the Refrigerant O Capacities chart to determine 
how much off should be added to the refrigerant system (refer to 24 - HEATING & AIR: CONDITIONING/ 
PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). Use only refrig- 
erant off of the type recommended for the A/C compressor in the vehicle. 

Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 

Check the automatic transmission fluid level (refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC/FLUID 
AND FILTER - STANDARD PROCEDURE - CHECK OIL LEVEL). Fil as required (refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC /FLUID AND FILTER - STANDARD PROCEDURE - TRANSMISSION FILL). 
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CORE-HEATER 
DESCRIPTION 


NOTE: LHD model shown. RHD model similar. 


The heater core (4) is mounted into the driver side of 
HVAC air distribution housing (2), located behind the 
instrument panel. The heater core is a heat exchanger 
made of rows of tubes and fins and is secured to the 
air distribution housing by a plastic retaining bracket 
(3). The heater core tubes (4) are secured to the 
HVAC housing by a removable flange (5). 


The heater core tubes are not serviced separately 
from the heater core. The HVAC housing must be 
removed from the vehicle to service the heater core, 


OPERATION 


Engine coolant is circulated through the heater hoses to the heater core at ali times. As the coolant flows through 
the heater core, heat is removed from the engine and Is transferred to the heater core tubes and fins. Air directed 
through the heater cere picks up the heat from the heater core fins. The blend-air door(s) allows contral of the 
heater outout air termperature by regulating the amount of air flowing through the heater core. The blower motor 
speed controls the volume of air flowing through the HVAC housing. 


The heater core cannot be repaired and must be replaced if restricted, leaking or damaged. 


REMOVAL 


WARNING: Disable the airbag systern before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death, 


WARNING: The heater core tubes are not serviced separately fram the heater core, The heater core tubes. 
should not be repositioned, loosened or removed from the heater core. Failure to follow this warning could 
result in a coolant leak and possible personal injury or death. 
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NOTE: LHD model shown. RHB model! similar. 


1. 
2. 


. On LHD models, remove the blend door actuator 


. Remove the two screws (8) that secure the flange 


. Remove the screw (5) that secures the heater core 


Disconnect and isolate the negative battery cable. 


Remove the HVAC housing assembly (9) and place 
it on a suitable workbench (refer to 24 - HEATING 
& AIR CONDITIONING/DISTRIBUTION/HOUSING- 
MYVAC - HOUSING-HVAC ASSEMBLY - 
REMOVAL). 


(1) from the driver side of the HVAC air distribution 
housing (2) (refer to 24 - HEATING & AIR CONDI- 
TIONING/CONTROLS/ACTUATOR-BLEND DOOR 
- REMOVAL). 


{7) to the front of the HVAC housing near the dash 
panel and remove the flange. 


retaining bracket (3) to the driver side of the HVAC 
air distribution housing and remove the bracket, 


. Disengage the heater core tubes (6) from the HVAC housing and carefully pull the heater core (4) straight out of 


the side of the air distribution housing. 


INSTALLATION 


WARNING: The heater core tubes are not serviced separately from the heater core. The heater core tubes 
should not be repositioned, loosened or removed from the heater core, Failure to follow this warning could 
result in) a coolant leak and possible personal injury or death. 


NOTE: LHD model shown. RHD model similar. 


1. 


. install heater core retaining bracket (3) onte the air 


. install the flange (7} over the heater core tubes and 


. On LHD models, install the blend door actuator (1) 


Carefully install the heater core (4) into the driver 
side of the HVAC air distribution housing (2) and 
position the heater core tubes (6) to the HVAC 
housing (3). 


distribution housing and install the retaining screw 
(5). Tighten the screw to 2.2 N-m (20 in. ibs), 


onto the HVAC housing and install the two flange 
retaining screws (8). Tighten the screws to 2.2 Nem 
(20 in. Ibs.). 


to the driver side of the air distrioution housing 
(refer to 24 - HEATING & AIR CONDITIONING/ 
CONTROLS/ACTUATOR-BLEND DOOR - INSTAL- Ep eee, 
LATION). 


. Install the HVAC housing assembly (refer ta 24 - HEATING & AIR CONDITIONING/DISTRIBUTION/HOUSING- 


HVAC - HOUSING-HVAC ASSEMBLY - INSTALLATION). 


. Reconnect the negative battery cable. 
. lithe heater core is being replaced, flush the cooling system (refer to 7 - COOLING - STANDARD PROCEDURE 


- COOLING SYSTEM CLEANING/REVERSE FLUSHING). 


. Refill the engine cooling system (refer to 7 - COOLING - STANDARD PROCEDURE - COOLING SYSTEM 


REFILL). 


. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO. 


CEDURE - REFRIGERANT SYSTEM EVACUATE). 


» Go mnmmmmeee 
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10. Charge the refrigerant system (refer lo 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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CORE-VALVE-SERVICE PORT 
DESCRIPTION 


NOTE: LHD model shown. RHD mode! similar. 


Refrigerant system service ports are used to recover, 
racycle, evacuate, charge and test the A/C refrigerant 
system. Unique sizes are used on the two service 
ports for the R-134a refrigerant system to ensure the 
system is not accidentally contaminated with R-i2 
refrigerant or by service equipment used for R-t2 
refrigerant. 


The high side service port (1) Is focated on the liquid 
line (2) near the left shock tower (3). The low side ser- 
vice port (4) is focated on the suction line (5) near the 
ieft shock tower. Both the high side and low side A/C 
service port valve cores are serviceable. 


NOTE: The protective cap aids in service port 
sealing and helps protect the refrigerant system 
from contamination. Remember to always reinstall 
the protective cap onto the service port when 
refrigerant system service is complete. 


Bieecad4 


Each of the service ports has a threaded plastic protective cap (6) installed over it from the factory. The service port 
caps are serviceable items. 


REMOVAL 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions may result in 
serious or fatal injury. 


NOTE: Typical A/C service port shown. 


1. Remove the protective cap (1) from the service 
port (2). 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR: CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 

3. Using a Schrader-type valve core tool, remove the 
valve core (3) from the service port. 


4. Install a plug in, or tape over the opened service 
port(s). 
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INSTALLATION 


NOTE: Typical A/G service port shown. 


j. Lubricate the valve core (3) with clean refrigerant 
ol prior to installation. Use only refrigerant olf of 
the type recommenced for the A/C compressor in 
the vehicle. 


2. Remove the iape or plug from the service port (2). 


CAUTION: A valve core that is not fully seated in 
the A/C service port can result in damage to the 
valve during refrigerant system evacuation and 
charge. Such damage may result in a loss of sys- 
tem refrigerant while uncoupling the charge adapt- 
ers. 


3. Using a Schrader-type valve core tool, install and 
tighten the valve core into the service port(s). 

4. Evacuate the refrigerant system (refer to 24 - 
HEATING & AIR CONDITIONING/PLUMBING  - 
STANDARD PROCEDURE - REFRIGERANT SYSTEM EVACUATE}. 

5. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD FRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 


NOTE: The protective cap helps aid in service port sealing and helps protect the refrigerant system from 
contamination, Remember to always reinstall the protective cap onto the service port when refrigerant sys- 
tem service is complete. 


6. Install the protective cap (1) onto the service port. 
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EVAPORATOR-A/C 
DESCRIPTION 


NOTE: LHD mode! shown. RHD model similar. 


The A/C evaporator (1) for the heating-A/C system is 
located within the HVAC housing, behind the instru- 
ment panel. The A/C evaporator and its insulator (2) 
are positioned in the HVAC housing so that all air 
entering the housing must pass over the evaporator 
fins before it is distributed through the heating-A/C 
system ducts and outlets. However, air passing over 
the evaporator fins will only be conditioned when the 
A/C compressor is engaged and circulating refrigerant 
through the A/C evaporator. 

The A/C evaporator tubes (3) are connected and 
sealed to the A/C expansion valve by use of rubber 
O-rings (4) and a tapping block (5). 

The A/C evaporator can only be serviced by removing 
and disassembling the HVAC housing assembly. 


OPERATION 


Refrigerant enters the A/C evaporator from the A/O expansion valve as a low-temperature, low-pressure mixture of 
liquid and gas. As air flows over the fins of the A/C evaporator, the humidity in the air condenses on the fins, and 
the heat from the air is absorbed by the refrigerant. Heat absorption causes the refrigerant to boil and vaporize, The 
refrigerant becornes a low-pressure gas when it leaves the A/C evaporator, 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytirne a refrigerant line or 
expansion valve is disconnected. Failure to replace the rubber O-ring seals and metal gaskets could result 
ina refrigerant system Jeak. 


The A/C evaporator has no serviceable parts except for the O-ring seals. The O-ring seals used on the connections 
are made from a special type of rubber not affected by R-134a refrigerant. The O-ring seais must be replaced when- 
ever the A/C expansion valve is removed from the A/C evaporator. 


The A/C evaporator cannot be repaired and must be replaced if leaking or damaged. 
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REMOVAL 
NOTE: LHO model shown. BHD model similar. 


1. Rernove the HVAC housing assembly (refer to 24 - 
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - 
REMOVAL). 

2. Disasserbie the HVAC housing as necessary to 
access the A/C evaporator (4) (refer to 24 - HEAT- 
ING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - DISASSEMBLY). 


3. Carefully lift ihe A/C evaporator and the foam seal 
(2} out of the lower half of the HVAC housing (3). 


4, lf required, remove the foam seal from the tapping 
block of the A/C evaporator. if the seal is deformed 
or damaged, it must be replaced. 


} 
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INSTALLATION 


CAUTION: Be certain to adjust the refrigerant oi! level when servicing the A/C refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER- 
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the A/C system frorn oper- 
ating as designed and can cause serious A/C compressor damage. 


NOTE: When replacing multiple A/C system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oll should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: If only the A/C evaporator is being replaced, add 60 milliliters (2 fluid ounces) of refrigerant oil to the 
refrigerant system. Use only refrigerant oil of the type recommended for the A/C compressor in the vehicte. 


NOTE: Replacement of the refrigerant line O-ring seais and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 
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NOTE: LHD model shown. RHD model similar. 


1. 


lf removed, install the foam seal (2) over the tap- 
ging block of the A/C evaporator (1). if the seal is 
deformed or damaged, it must be replaced. 


. Install the A/C evaporator into the lower half of the 


HVAC housing (3). Make sure that the evaporator 
drain within the HVAC housing is clean and unre- 
stricted and that the insulator around the A/C evap- 
orator is properly installed. 


. Assemble the HVAC housing (refer to 24 - HEAT- 


ING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - ASSEMBLY). 


. Install the HVAC housing assembly (refer to 24 - 


HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HOUSING-HVAC ASSEMBLY - 
INSTALLATION). 


. If the A/C evaporator is being replaced, add 60 mil- 


> 4 


S131 dt64 
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liliters (2 fluid ounces) of refrigerant oil to the refrigerant system. When replacing multiple A/C system compo- 
nents, refer to the Refrigerant Oli Capacities chart to determine how much oil should be added to the refrigerant 
system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCE- 
DURE - REFRIGERANT OIL LEVEL). Use only refrigerant oil of the type recommended for the A/C compressor 


in the vehicle. 
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LINE-A/C DISCHARGE 


DESCRIPTION 


The A/G discharge line (1) is the refrigerant line that 
carries refrigerant from the A/C compressor to the A/C 
condenser (2). 


NOTE: Replacernenit of the refrigerant line O-ring 
seals and gaskets is required anytime a refrigerant 
line is opened. Failure to replace the rubber O-ring 
seals and metal gaskets could result in a refriger- 
ant system leak. 


The A/C discharge line has no serviceable parts 
except for the dual plane seals. The seals used on the 
connections are made from a special type of rubber 
not affected by R-134a refrigerant. The seals must be 
replaced whenever the A/C discharge line is removed 
and installed. 


The A/C discharge line cannot be repaired and must 
be replaced if found to be leaking or damaged. 


REMOVAL 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


1. Disconnect and isolate the negative battery cable. 


2, Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Remove the air cleaner housing {refer to 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 


4. Reach through the headiamp opening in the upper 
radiator support and remove the nut (1) that 
secures the A/C discharge line (2} to the A/C con- 
denser (5), 

§. Disconnect the A/O discharge line from the A/C 
condenser and remove and discard the dual plane 
seal. 

6. Install plugs in, or tape over the discharge line fit- 
ting and condenser inlet port. 


24-438 PLUMBING 


7. Remove the nut (2) that secures the A/C discharge i naar : wa 
line (4) to the A/C compressor (5). ey 

8. Disconnect the A/C discharge line from the A/C 
compressor and remove and discard the dual plane 
seal. 

9. Install plugs in, or tape over the opened refrigerant 
line fitting and the compressor port. | 

10. Remove the A/C discharge line from the engine 

compartment. 


Bi2c1 346 | 


INSTALLATION 


CAUTION: Be certain io adjust the refrigerant oil level when servicing the A/C refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER- 
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the A/C system from oper- 
ating as designed and can cause serious A/C compressor damage. 


NOTE: When replacing multiple A/C system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oi! should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 


1. Position the A/C discharge line (2) into the engine 
compartment. 


2. Remove the tape or plugs from ithe opened dis- 
charge line fitting and the inlet port on the A/C con- 
denser (5). 

3. Lubricate a new dual plane seal with clean refrig- 
erant oil and install it onto the discharge line fitting. 
Use only the specified seal as it is made of a spe- 
cial material for the R-134a system. Use only 
refrigerant oil of the type recommended for the A/C 
compressor in the vehicle. 


4, install the A/C discharge fine onto the A/C con- 
denser. 


5. Reach through the headlamp opening in the upper 
radiator support and install the nut (1) that secures 
the A/C discharge jine to the A/C condenser. " 
Tighten the nut to 22 N-m (16 ft. [bs.}. = Bi2e00d5 


a RING 0s 430 


6. 


10, 


11. 


12. 


13. 


14, 


Remove ihe tape or plugs from the opened fitting 
on the A/C discharge line (4) and the outlet port on 
the A/C compressor (5). 


Lubricate a new dual plane seal with clean refrig- 
erant oi] and install it onto the discharge line fitting. 
Use only the specified seal as it is made of a spe- 
cial material for the R-134a system. Use only 
refrigerant oil of the type recommended for the A/C 
compressor in the vehicle. 


Install the A/C discharge line onto the A/C com- 
pressor. 

install the nut (2) that secures the A/C discharge 
line to the A/C compressor. Tighten the nut to 23 
Nem (17 ft. lbs.). 

install the air cleaner housing (refer to @ - : : 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER ss tr 
HOUSING ~ INSTALLATION). [ : - —_ aaa 
Reconnect the negative battery cable. 


Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 


24-440 PLUMBING 


LINE-A/C LIQUID 
DESCRIPTION 


NOTE: LHD model shown. RHD model similar. 


The Af liquid line is the refrigerant line that carries 
refrigerant from the A/C condenser to the A/C evapo- 
rater. The A/C liquid line is serviced in two sections. 
The front section of the liquid line (4) connects to the 
rear section of the liquid line (8) with a mut (2) and 
includes the high side service port (&}. The rear sec- 
tion of the A/C fiquid line includes the fitting for the 
A/C pressure transducer (6) and a mounting bracket 
(7) and is secured to the A/C expansion valve by a 
tapping plate (4). The rear section of the A/C liquid 
line is serviced as an assembly with the rear section 
of the A/C suction line (3), 


NOTE: Replacement of the refrigerant line O-ring i 
seais and gaskets is required anytime a refrigerant | 
line is opened. Failure to replace the rubber O-ring | 
seals and metal gaskets could result in a refriger- 
ant systern leak. 


Bl 3tacad 


The A/C liquid line has no serviceable parts except for the dual plane seals, high-side service port valve and it’s 
protective cap. The seals used on the connections are made from a special type of rubber not affected by R-134a 
refrigerant. The seals must be replaced whenever the A/C liquid line is removed and installed. 


The A/G fiquid lines cannot be repaired and must be replaced if found to be leaking or damaged. 


REMOVAL 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


NOTE: The A/C liquid line is serviced in two sections. The rear section of the liquid line is serviced as an 
assembly with the rear section of the A/C suction line. 


LX 


FRONT SECTION 


. Disconnect and isclate the negative battery cable. 
. Recover the refrigerant from the refrigerant system 


(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


. Remove the air cleaner housing (refer to 9 - 


ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 


4, Raise and support the vehicle. 


. Remove the front belly pan (refer to 23 - BODY/ 


EXTERIOR/BELLY PAN - REMOVAL). 


. Remove the nut (3) that secures the front section 


of the A/C liquid line (4) to the A/C condenser (5). 


. Disconnect the A/C liquid line from the A/C con- 


denser and remove and discard the dual plane 
seal. 


. install plugs in, or tape over the opened liquid line 


fitting and condenser outlet port. 


NOTE: LHD model shown. RHD model similar. 


9. 


10, 


iar 


T2. 


13. 


Lower the vehicle. 


Remove the nut (1) that secures the front section 
of the A/C liquid line (2) to the rear section of the 
liquid line (3). 

Disconnect the front section of the A/C liquid line 
from the rear section of the liquid line and remove 
and discard the dual plane seal. 


Install plugs in, or tape over the opened liquid line 
fittings. 

Remove the front section of the A/C liquid fine 
fram the engine compartment. 


PLUMBING 


24 - 444 


Btecccge 
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REAR SECTION 


NOTE: LHD model shown. RHD model similar. 


1. Disconnect and isolate the negative battery cabie. 


2. Recover the refrigerant from the refrigerant system 
irefer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY}. 


3. On LHD models, remove the air cleaner housing 
(refer to G9 - ENGINE/AIR INTAKE SYSTEM/AIR 
CLEANER HOUSING - REMOVAL). 


4. Ramove the nut (6) that secures the front section 
of the A/C liquid line (8) to the rear section of the 
liquid line (10). 

5. Disconnect the front section of the A/C liquid line 
from the rear section of the liquid line and remove 
and discard the qual plane seal. 


6. Install plugs in, or tape over the opened liquid line Ba AE 8 Soe th ecg te = bearer 


fittings. 

7. Remove the nut (7) that secures the front section of the A/C suction line (9) to the rear section of the suction line 
(12). 

8. Disconnect the front section of the A/O suction line from the rear section of the suction line and remove and 
discard the dual plane seal. 

9. Install plugs in, or tape over the opened suction line fittings. 

10. Disconnect the wire harness (3} from the A/C pressure transducer (2). 

11. Remove the bolt (5) that secures the refrigerant line mounting bracket to the left front shock tower (4). 

12. Remove the nut (11) that secures the liquid and suction line tapping block (13) to the A/G expansion valve (1). 

13. Disconnect the rear section of the A/C liquid and suction lines from the A/C expansion valve. 

14. Remove the dual plane seal from the suction and liquid fine fittings and discard. 

15. Install plugs in, or tape over the opened suction and liquid line fittings and the expansion valve poris. 

16. Remove the rear section of the A/C liquid and suction lines as an assembly from the engine compartment. 


17. tf required, remove the A/C pressure transducer from the rear section of the A/C liquid line (refer to 24 - HEAT- 
ING & AIR CONDITIONING/CONTROLS/TRANSDUCER-A/C PRESSURE - REMOVAL). 


INSTALLATION 


CAUTION: Be certain to adjust the refrigerant oli level when servicing the A/C refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER- 
ANT OIL LEVEL), Failure to properly adjust the refrigerant oll level will prevent the A/C system from oper- 
ating as designed and can cause serious A/C compressor damage. 


NOTE: When replacing multiple A/C system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Fallure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak, 


NOTE: The A/C liquid line is serviced in two sections. The rear section of the liquid line ie serviced as an 
assembly with the rear section of the A/C suction line. 
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FRONT SECTION 


NOTE: LHD model shown. RHD model similar. 


Te 


2. 


9. 


10. 


. Lubricate a new dual plane seal with clean refrig- 


. Connect the frant section of the A/C liquid line to 


. Install the nut (1) that secures the front section of 


. Raise and support the vehicle. 
. Remove the tape or plugs from the fitting on the 


. Lubricate a new dual plane seal with clean refrig- 


. Install the front belly pan (refer to 23 - BODY/EX- 


. Lower the vehicle. 
. Install the air cleaner housing (refer fo 9 - 


Position the front section of the liquid line (2) inte 
the engine compartment. 

Remove the tape or plugs from the fittings that 
connect the front section of the A/C liquid line to 
the rear section of the A/C liquid line (3). 


erant oil and install it onto the liquid line fitting. Use 
only the specified seal as ft is made of a special 
material for the R-i34a system. Use only refriger- 
ant oil of the type recommended for the A/C com- 
pressor in the vehicie. 


the rear section of the A/C fiquid fine. 


the A/G liquid line to the rear section of the A/C liq- 
uid line. Tighten the nut to 22 Nen (6 ft. Ibs.). 


front section of the A/C liquid line (4) and the outlet 
port of the A/C condenser (5). 


erant oil and install % onto the liquid line fitting. Use 
only the specified seal as it is made of a special 
material for the R-134a system. Use only refriger- 
ant oil of the type recommended for the A/C com- 
pressor in the vehicie. 


Connect the A/C liquid line to the A/C condenser. 


Install the nut (3) that secures the front sectian of 
the A/C liquid line to the A/C condenser. Tighten 
the nut te 22 N-m (16 ft. Ibs.), 


TERIOR/BELLY PAN - INSTALLATION), 


Brzecese | 


ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTALLATION). 


. Reconnect the negative battery cable. 
. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 


FROCEDURE - REFRIGERANT SYSTEM EVACUATE). 


. Adjust the refrigerant oif level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 


- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 


CEDURE - REFRIGERANT SYSTEM CHARGE}. 
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REAR SECTION 


NOTE: LHD model shown. RHD model similar. 


1. 


10. 


20. 


21, 


. Position the rear section of the A/C liquid line (10) 


. Remove the tape or plugs from the suction and liq- 


. Lubricate a new dual plane seal with clean refrig- 


if removed, install the A/C pressure transducer (2) 
onto the A/C liquid line (10) (refer to 24 - HEATING 
& AIR CONDITIONING/CONTROLS/A/C PRES- 
SURE TRANSDUCER - INSTALLATION). 


and the rear section of the A/C suction line (12) as 
an assembly into the engine compartment. 


uid Une fittings and the ports in the A/C expansion 
valve (1). 


erant oil and install f onto the suction and liquid 
line fittings. Use only the specified seal as it is 
made of a special material for the R-134a system. 


Use only refrigerant oil of the type recommended 8 12cct50 


for the A/C compressor in the vehicie. 


. Connect the rear section of the A/C liquid and suction lines to the A/C expansion valve. 
. Install the nut (11) that secures the liquid and suction line tapping block (13) to the A/C expansion valve. Tighten 


the nut to 23 Nem (17 ft. Ibs.). 


. Install the bolt (5) that secures the refrigerant line mounting bracket to the left front shock tower (4). Tighten the 


bolt to 11 N-m (97 in. Ibs.). 


, Connect the wire harness (3) to the A/C pressure transducer. 
. Remove the tape or plugs from the fittings that connect the front section of the A/C liquid line (8) to the rear 


section of the A/C liquid line. 


Lubricate a new dual plane seal with clean refrigerant oil and install it onto the liquid line fitting. Use only the 
specified seal as it is made of a special material for the R-134a system. Use only refrigerant oil of the type 
recommended for the A/C compressor in the vehicle. 


. Connect the front section of the A/C liquid line to the rear section of the A/C liquid fine. 
. Install the nut (6) that secures the front section of the A/C liquid line to the rear section of the A/C liquid line. 


Tighten the nut to 22 N-m (16 ft. Ibs.). 


. Remove the tape or plugs from the fittings that connect the front section of the A/C suction line (9) to the rear 


section of the A/C suction line. 


. Lubricate a new cual plane seal with clean refrigerant oil and install it onto the suction line fitting. Use only the 


specified seal as it is made of a special material for the R-134a systern. Use only refrigerant oll of the type 
recommended for the A/C compressor in the vehicle. 


. Connect the front section of the A/C suction line to the rear section of the A/C suction fine. 
. Install the nut (7) that secures the front section of the A/O suction line to the rear section of the A/C suction line. 


Tighten the nut to 22 N-m (16 ft. Jbs.). 


. Install the alr cleaner housing (refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR, CLEANER HOUSING - 


REMOVAL). 


. Reconnect the negative battery cable. 
. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 


PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE}. 


PLUMBING 24 - 445 


La 


LINE-A/C SUCTION 
DESCRIPTION 


NOTE: LHD model shown. RHD model similar. 


The A/G suction line is the refrigerant line that carries 
refrigerant from the A/C evaporator to the A/C com- 
pressor. The A/C suction line is serviced in two sec- 
tions. The front section of the suction line (1) connects 
to the rear section of the suction line (3) with a nut (6). 
The rear section of the A/C suction line includes the 
low side service port (2) and is secured to the A/C 
expansion valve by a tapping plate (4). The rear sec- 
tion of the A/C suction line is serviced as an assembly 
with the rear section of the A/C liquid fine (5). 


NOTE: Replacement of the refrigerant line O-ring 
seals and gaskets is required anytime a refrigerant 
line is opened. Failure to replace the rubber O-ring 
seals and metal gaskets could result in a refriger- 
ant system leak. 


The A/C suction line has no serviceable parts except for the dual plane seals, low-side service port valve and its 
protective cap. The seals used on the connections are made from a special type of rubber not affected by R-134a 
refrigerant. The seals must be replaced whenever the A/C suction fine is removed and installed. 


The A/C suction lines cannot be repaired and must be replaced if found to be leaking or damaged. 


REMOVAL 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


NOTE: The A/C suction line Is serviced in two sections. The rear section of the suction line is serviced as 
an assembly with the rear section of the A/C liquid line. 


24-446 PLUMBING 


FRONT SECTION 


. Disconnect and isolate the negative battery cable. 
. Recover the refrigerant from the refrigerant system 


{refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


. Remove the air cleaner housing (refer to 9 - 


ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 


. Remove the nut (2) that secures the front section 


of the A/C suction fine (3) to the A/C compressor 
(5). 


. Disconnect the A/C suction line from the A/C com- 


pressor and remove and discard the dual plane 
seal, 


. Install plugs in, or tape over the opened suction 


line fitting and compressor inlet port. 


NOTE: LHD model shown. RHD mode! similar. 


Be 


9. 


Remove the nut (1) that secures the front section 
of the A/C suction line (2} to the rear section of the 
suction line (3). 


. Disconnect the front section of the A/C suction line 


from the rear section of the suction line and 
remove and discard the dual plane seal. 

install plugs in, or tape over ihe opened suction 
line fittings. 


10. Remove the front section of the A/C suction line 


from the engine compartment. 


Lk 
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REAR SECTION 


NOTE: LHD model shown. RHD model simular. 


1. Disconnect and isalate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Remove the air cleaner housing (refer to 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 


4. Remove the nut (7) that secures the front section | 


of the A/C suction line (9) to the rear section of the 
suction line (12). 


5. Disconnect the front section of the A/C suction line ; 
from the rear section of the suction line and (13) 
remove and discard the dual plane seal. (11) 

6. Install plugs in, or tape over the opened suction ast 
line fittings. 

7. Remove the nut (6) that secures the front section of the A/C liquid line (8) to the rear section of the liquid line 
(10). 

8. Bisconnect the front section of the A/C liquid line from the rear section of the fiquid line and remove and discard 
the dual plane seal. 

9, install plugs in, or tape over the opened liquid line fittings. 

10. Disconnect the wire harness (3} from the A/C pressure transducer (2). 

11. Remove the bolt (5) that secures the refrigerant line mounting bracket to the left front shock tower (4}. 

12. Remove the nut (11) that secures the liquid and suction line tapping block (13) to the A/C expansion valve (1). 

13. Disconnect the rear section of the A/C suction and liquid lines from the A/C expansion valve. 

14. Remove the dual plane seal from the suction and liquid line fittings and discard. 

15. install plugs in, or tape over the opened suction and liquid line fittings and the expansion valve ports. 

16. Remove the rear section of the A/C suction and liquid lines as an assembly from ihe engine compartment. 


17. H required, remove the A/C pressure transducer from the rear section of the A/C liquid line (refer to 24 - HEAT- 
ING & AIR CONDITIONING/CONTROLS/TRANSDUCER-A/O PRESSURE - REMOVAL). 


INSTALLATION 


i 


Bivedso | 


CAUTION: Be certain to adjust the refrigerant oll level when servicing the A/C refrigerant system (refer to 24 
~ HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER- 
ANT OIL LEVEL). Failure to properly adjust the refrigerant oi! level will prevent the A/C system from oper- 
ating as designed and can cause serious A/C compressor damage. 


NOTE: When replacing multiple A/C system components, refer to the Refrigerant Oil Capacities chart to 
determine haw much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OI. LEVEL). 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure io replace the rubber O-ring seals and metal gaskets could resull in a refrigerant system 
leak. 


NOTE: The A/C suction line is serviced in two sections. The rear section of the suction line is serviced as 
an assembly with the rear section of the A/C liquid line. 


24-448 PLUMBING 


FRONT SECTION 


NOTE: LHD model shown. RHD model similar. ——- 


Ae 


10 


. Remove the tape or plugs from the fittings that 


. Lubricate a new dual plane seal with clean refrig- 


. Connect the front section of the A/C suction line to 
. install the nut (1) that secures the front section of | 
. Remove the tape or plugs from the fitting on the 


. Lubricate a new dual plane seal with clean refrig- 


. Carnect the A/C suction line to the A/C compres- 


. Install the nut (2) that secures the front section of 
. install the air cleaner housing (refer to 9 - 


. Reconnect the negative battery cable. 
. Evacuate the refrigerant system {refer to 24 - 


Position the front section of the A/C suction line (2) 
into the engine compartment. 


connect the front section of the A/C suction line to 
the rear section of the A/C suction line (3). 


erant of and install it onto the suction line fitting. 
Use only the specified seal as it is made of a spe- 
cial materiai for the R-134a system. Use only 
refrigerant oif of the type recommended for the A/C 
compressor in the vehicle. 


the rear section of the A/C suction line. 


the A’C suction line to the rear section of the A/C 
suction line. Tighten the nut to 22 Nom (16 ft. Ibs.}. 


front section of the A/C suction line (3) and the iniet 
port of ihe A/C compressor (5). 


Use only the specified seal as it is made of a spe- 
cial material for the R-i34a system. Use only 
refrigerant oil of the type recommended for the A/C 
compressor in the vehicle. 


| 
I 
erant of and install it onto the suction line fitting. : 
{ 


Sor. 


the A/C suction line to the A/C compressor. Tighten | 
the nut to 23 Nem (17 ft. Ibs.). | 


ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION). | 


HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYSTEM EVAC- 
UATE}, 


. Adjust the refrigerant oll level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 


- STANDARD PROCEDURE ~ REFRIGERANT OIL LEVEL). 


. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 


CEDURE - REFRIGERANT SYSTEM CHARGE). 


Le 4 


PLUMBING 24 - 449 


REAR SECTION 


NOTE: LHD model shown. RHD model similar. 


dl 


10. 


20. 


ai. 


. Position the rear section of the A/C suction line 


. Remove the tape or plugs from the suction and lig- 


. Lubricate a new dual plane seal with clean refrig- 


ii removed, install the A/C pressure transducer (2) 
onto the A/C liquid line (10) (refer to 24 - HEATING 
& AIR CONDITIONING/CONTROLS/A/C PRES- 
SURE TRANSDUCER - INSTALLATION). 


(12) and the rear section of the A/C liquid line (10) 
as an assembly into the engine compartment, 


uid line fittings and the ports in the A/C expansion 
valve (1). 


eramt off and install it onto the suction and liquid 
line fittings. Use only the specified seal as it made 
of a special material for the R-134a system. Use | 
only refrigerant oil of the type recommended for the BY2ceiBO 
A/C compressor in the vehicle. : : ¢ een came 


. Connect the rear section of the A/C liquid and suction lines to the A/C expansion valve. 
. Install the nut (11) that secures the liquid and suction line tapping block (13) to the A/C expansion valve. Tighten 


the nut to 23 Nem (17 ff. Ibs.). 


. Install the bolt (5) that secures the refrigerant line mounting bracket to the left front shock tower (4). Tighten the 


bolt to 11 Nem (97 in. Ibs.). 


. Connect the wire harness (3) to the A/C pressure transducer. 
. Remove the tape or piugs from the fittings that connect the front section of the A/C liquid line (8) to the rear 


section of the A/C liquid fine. 
Lubricate a new dual plane seal with clean refrigerant oil and install it onto the liquid line fitting. Use only the 
specified seal as it is made of a special material for the R-134a system. Use only refrigerant oll of the type 
recommended for the A/C compressor in the vehicle. 


. Gonnect the front section of the A/C liquid line to the rear section of the A/C liquid line. 
. Install the nut (6) that secures the front section of the A/C liquid line to the rear section of the A/C tiguid line. 


Tighten the nut to 22 N-m (16 ft. Ibs.). 


. Remove the tape or plugs from the fittings that connect the front section of the A/C suction line (9) to the rear 


section of the A/G suction line. 


. Lubricate a new dual plane seal with clean refrigerant oil and install it onto the suction line fitting. Use only the 


specified seal as it is made of a special material for the R-134a system. Use only refrigerant oil of the type 
recommended for the A/C compressor in the vehicle. 


. Connect the front section of the A/C suction line to the rear section of the A/C suction fine. 
. Install the nut (7) that secures the front section of the A/C suction line to the rear section of the A/C suction line. 


Tighten the nut fo 22 N-m (46 ft. ibs.). 


. Install the air cleaner housing (refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - 


REMOVAL). 


. Reconnect the negative battery cable. 
. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 


PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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OIL-A/C REFRIGERANT 
DESCRIPTION 


The refrigerant oll used in R-134a refrigerant systems is a synthetic-based, polyaikylene glycol (PAG), wax-free 
jubricant. Mineral-based A-t2 refrigerant ails are not compatible with PAG ails, and should never be introduced to 
an R-134a refrigerant system. 


There are different PAG oils available, and each contains a different additive package. The Denso 10817 A/C com- 
pressor used in this vehicle is designed to use ND-8 PAG refrigerant oil. Use only this type of refrigerant ofl the 
refrigerant system. 


OPERATION 


After performing any refrigerant recovery or recycling operation, always replenish the refrigerant system with the 
same amount of the recommended refrigerant oll as was removed. Too Iittle refrigerant oil can cause A/C compres- 
sor damage, and too much can reduce A/C system performance. 


PAG refrigerant oil is more hygroscopic than mineral oil, and will absorb any moisture if comes into contact with, 
aven moisture in the air. The PAG oil container should always be kept tightly capped until it is ready to be used. 
After use, recap the oif container immediatety to prevent moisture contamination. 


STANDARD PROCEDURE 
REFRIGERANT OIL LEVEL 


When an A/C system is assembled at the factory, all components except the A/C compressor are refrigerant oil free. 
After the refrigerant system has been charged and operated, the refrigerant olf in the A/C compressor is dispersed 
throughout the refrigerant system. The receiver/drier, A/C evaporator, A/C condenser and the A/C compressor will 
each retain a significant amount of the needed refrigerant oil. 


it is important to have the correct amount of refrigerant oil in the A/C system. This ensures proper lubrication of the 
A/C compressor. Too little oil will result in damage to the A/C compressor, while too much oi! will reduce the cooling 
capacity of the A/C system and consequently result in higher discharge air temperatures. 


CAUTION: The oil used in the Denso 10S17 A/C compressor is ND-8 PAG R-134a refrigerant oii. Only refrig- 
erant oil of the same type should be used to service the A/C system. Do not use any other refrigerant oil. 
The oil container should be kept tightly capped until it is ready for use and then tightly capped after use to 
prevent contamination from dirt and moisture. Refrigerant oi! will quickly absorb any moisture it comes in 
contact with, therefore, special effort must be used to keep all A-134a system components moisture-free. 
Moisture in the refrigerant oil is very difficult to remove and will cause a reliability problem with the A/C 
compressor. 


NOTE: Most reclaim/recycling equipment will measure the lubricant being removed during recovery. This 
amount of lubricant should be added back into the system. Refer to the reclaim/recycling equipment man- 
ufacturers instructions. 


it will not be necessary to check the oil level in the A/C compressor or to add oil, unless there has been an oil loss. 
An oil loss may occur due to a rupture or leak from a refrigerant line, a connector fitting, a component, or a com- 
ponent seal. If a leak occurs, add 30 milliliters (1 fluid ounce) of refrigerant oif to the refrigerant system after the 
repair has been made. Refrigerant oil loss will be evident at the leak point by the presence of a wet, shiny surface 
around the leak. 


Refrigerant off must be added when an A/C condenser, A/C evaporator or A/C receiver/drier is replaced (refer to the 
Refrigerant Oi Capacities chart). 


The refrigerant oi level in a new A/C compressor must first be adjusted prior to compressor installation (refer to 
COMPRESSOR OIL DRAIN PROCEDURE )}. 
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REFRIGERANT OIL CAPACITIES 


COMPONENT 
Total System Fil 
NIG Condenser | = 
[AC Evaporators ss nae: eee 
(A/C Rlecelver/drier 


AIG Compressor Drain and measure the oil from the old compressor (refer to ) 
COMPRESSOR OIL DRAIN PROCEDURE ), 


COMPRESSOR OIL DRAIN PROCEDURE 


CAUTION: Ge certain to adjust the refrigerant system oil level when replacing an A/C compressor. Failure to 
properly drain and measure the refrigerant oil from the A/C compressor can prevent the A/C system from 
operating as designed and cause serious compressor damage. 


The A/C compressor is filled with refrigerant oil from the factory. Use the following procedure to drain and measure 
refrigerant oil fromm the A/C compressor. 


1. Drain all of the refrigerant oil from the old A/C compressor into a clean measured container. 

2. Drain all of the refrigerant oil from the new A/C compressor into a clean measured container. 

3. Refill the new A/C compressor with the same amount of refrigerant oi! that was drained out of the old compres- 
sor, Use only clean refrigerant oll of the type recommended for the A/C compressor in the vehicle. 

4, Install the new A/C compressor onto the engine (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/ 
COMPRESSOR-A/C - INSTALLATION), 
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RECEIVER/DRIER-A/C 
DESCRIPTION 
The receiver/drier (1) stores unnecessary refrigerant, Seay 


fitters the refrigerant, helps remove moisture from the 
refrigerant and refains any refrigerant vapor that may 
ieave the A/C condenser (2) until it becomes a liquid. 
The receéiver/drier is installed on the high-side of the 
A/G system and is connected directly to the right end 
of the A/C condenser. The receiver/drier can be easily 
serviced by removing the front fascia. 
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OPERATION 


The A/C receiver/drier performs a filtering action to prevent foreign material in the refrigerant from contaminating the 
AIG expansion valve. Refrigerant enters the A/C receiver/drier as a high-pressure, low termperature liquid. Desiccant 
inside the A/C receiver/drier absorbs any moisture which may have entered and become trapped within the refrig- 
erant system. in addition, during periods of high demand operation of the A/C system, the A/C receiver/drier acts as 
@ reservoir to store surplus refrigerant. 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 


The A/C receiver/drier has no serviceabie parts except for the O-ring seals, gaskets and the high side service part 
valve and cap. The O-ring seals used on the connections are made from a special type of rubber not affected by 
R-134a refrigerant. The O-ring seals and gaskets must be replaced whenever the A/C receiver/drier is removed. 


The A/C receiver/drier cannot be repaired and must be replaced if leaking or damaged, or if an internal failure of the 
A/C compressor has occurred. 


REMOVAL 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result In 
possible personal injury or death. 
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1. Disconnect and isolate the negative battery cable. 


2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR: CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY). 


3. Remove the front fascia (refer to 13 - FRAME & 
BUMPERS/BUMPERS/FASCIA-FRONT : 
REMOVAL), 

4. Remove the screw (1) that secures the receiver/ 
drier mounting bracket (2) to the right end of the 
AIG condenser (3). 

5. Remove the bolt (4) that secures the receiver/crier 
(5) to the A/C condenser. 

6. Disconnect the receiver/dier from the A/C con- 
denser and remove and discard the dual-plane 
seal. 

7. Install plugs in, or tape over the opened receiver/ 
drier fitting and the condenser ports. 


INSTALLATION 


CAUTION: Be certain to adjust the refrigerant oil level when servicing the A/C refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER- 
ANT OIL LEVEL). Fallure to properly adjust the refrigerant olf level will prevent the A/C system from oper- 
ating at designed and can cause serious A/C compressor damage. 


CAUTION: The A/C receiver/drier must be replaced if an internal failure of the A/C compressor has occurred. 
Failure to replace the A/C receiver/drier can cause serious damage to the replacement A/C compressor. 


NOTE: When replacing multiple A/C system components, refer ta the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: If only the AVC receiver/drier is being replaced, add 30 milliliters (1 fluid ounce) of refrigerant oll to 
the refrigerant system. Use only refrigerant oll of the type recommended for the A/C compressor in the vehi- 
cle. 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 
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g. 


Position the receiver/drier (5) into the engine com- 
partment. 


. Remove the tape or plugs from the receiver/drier 


fitting and the ports of the A/C condenser (3). 


. Lubricate a new dual-plane seal with clean refriger- 


ant oi! and install it onto the receiver/crier fitting. 
Use only the specified seal as it is made of a spe- 
cial material for the R-i3da system. Use only 
refrigerant oil of the type recommended for the A/C 
compressor in the vehicle. 


. Connect the receiver/drier to the right end of the 


A/C condenser. 


. Install the bolt (4) that secures the receiver/drier to 


the A/C condenser. Tighten the bolt to 22 Nem (16 
ft. Ibs.). 


. Install the receiver/drier mounting bracket (2) onto 


the A/C condenser. 


. Install the screw (1) that secures the receiver/drier 
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mounting bracket onto the A/C candenser. Tighten the screw to to 5 Nem (44 in. |bs.}. 


Reconnect the negative battery cable. 


. Install the front fascia (refer to 13 - FRAME & BUMPERS/BUMPERS/FASCIA-FRONT - INSTALLATION). 


10. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

Ht the A/C receiver/drier is being replaced, add 30 milliliters (1 Huid ounce) of refrigerant oil to the refrigerant 
system. When replacing multiple A/C system components, refer to the Refrigerarmt Oil Capacities chart to deter- 
mine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). Use only 
refrigerant oil of the type recommended for the A/C compressor in the vehicle. 


Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO- 


Hi. 


12. 


CEDURE - REFRIGERANT SYSTEM CHARGE). 
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REFRIGERANT-A/C 


DESCRIPTION 


The refrigerant used in this air conditioning system is a HydroFluoraCarbon (HFC), type R-1S4a. Uniike R-12, which 
is a ChioroFluoreCarbon (CFC), R-134a refrigerant does not contain ozone-depleting chlorine. R-134a refrigerant is 
a non-toxic, non-flammabie, clear, and colorless liquefied gas. 


Even though f-134a dees not contain chlorine, ii must be reclaimed and recycied just like CFC-type refrigerants. 
This is because R-134a is a greenhouse gas and can contribute to global warming (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYSTEM RECOVERY for more infor- 
mation). 


OPERATION 


R-134a refrigerant is not compatible with R-12 refrigerant in an A/C system. Even a small amount of R-12 refrigerant 
added to an R-134a refrigerant system will cause A/C compressor failure, refrigerant oil studge or poor A/C systern 
performance. In addition, the polyalkylene glycol (PAG) synthetic refrigerant oils used in an R-134a refrigerant sys- 
tem are not compatible with the mineral-based refrigerant oils used in an R-12 refrigerant system. 


R-134a refrigerant system service ports, service fool couplers and refrigerant dispensing bottles have all been 
designed with unique fittings to ensure ihat an R-idda refrigerant system is not accidentally contaminated with the 
wrong refrigerant (R-12}. There are also iabeis posted in the engine compartment of the vehicle and on the A/G 
compressor to identify that the A/C system is equipped with R-134a refrigerant. 


STANDARD PROCEDURE 
REFRIGERANT CHARGE LEVEL 


Single Unit 0.737 kg {1.625 Ibs.) 
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VALVE-A/C EXPANSION 
DESCRIPTION 


The A/C expansion valve controls the amount of refrig- 
erant entering the A/C evaporator and is of a thermo- 
static expansion valve (TXV) design. The A/C 
expansion vaive consists of an aluminum H-valve type 
body (1) with an integral thermal sensor (2) and is 
iacated at the dash panel between the A/C refrigerant 
lines and the A/C evaporator. 
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OPERATION 


The A/C expansion valve controls the high-pressure, low temperature liquid refrigerant from the liquid line and con- 
verts it into a low-pressure, low-temperature mixture of liquid and gas before it enters the A/C evaporator. A machan- 
ical sensor in the A/C expansion valve monitors the temperature and pressure of the refrigerant leaving the A/C 
evaporator through the suction line, and adjusts the orifice size at the liquid line port to let the proper amount of 
refrigerant into the A/C evaporator to meet the vehicle A/C cooling requirements. Controlling the refrigerant flow 
through the A/C evaporator ensures that none of the refrigerant leaving the A/C evaporator is still in a liquid state, 
which could damage the A/C compressor, 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seais and metal gaskets could result in a refrigerant system 
leak. 


The A/G expansion valve is factory calibrated and cannot be adjusted or repaired and musi be replaced if inoper- 
ative or damaged. 


DIAGNOSIS AND TESTING 
A/C EXPANSION VALVE 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
eneration (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING} and {refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING -~ CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 


NOTE: The A/C expansion valve should only be tested following testing of the A/C compressor. 


NOTE: Liquid CO? is required to test the A/C expansion valve. This material is available from most welding 
supply facilities. Liquid CO* is also available from companies which service and seli fire extinguishers. 


When testing the A/C expansion valve, the work area and the vehicle temperature must be 21° ta 27° © (70° to 85° 
F). To test the expansion valve: 


{. Connect a charging station or manifold gauge set to the refrigerant systern service ports. Verify the refrigerant 
charge level. 


2. Close all doors, windows and vents to the passenger compariment. 
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. Set the A/C-heater controls so that the A/C compressor is operating, the temperature control is in the highest 


temperature position, the mode-air doors is directing air output to the floor and ihe blower motor operating is 
operating at the highest speed. 


. Start the engine and allow it to idle. After the engine has reached normal operating temperature, allow the pas- 


senger compartment to heat up. This will create the need for maximum refrigerant flow into the A/C evaporator. 


. lf the refrigerant charge is sufficient, the discharge (high pressure) gauge should read 827 kPa to 1655 kPa (120 


psi to 240 psi). The suction (ow pressure) gauge should read 207 kPa to 345 kPa (30 psi to 50 psi). If OK, go 
to Step 6. H not OK, replace the inoperative A/C expansion valve. 


WARNING: 
Protect the skin and eyes from exposure to liquid CO* or personal injury can result. 


6, 


if the suction (low pressure) gauge reads within the specified range, freeze the A/C expansion valve for 30 sec- 
onds using liquid CO* or another suitable super-cold material.Do not spray R-134a or R-12 refrigerant on the 
A/C expansion valve for this test. The suction (low pressure} gauge reading should drop by 69 kPa (10 psi). 
if OK, go to Step 7, If not OK, replace the inoperative A/C expansion valve. 


. Allow the expansion valve control head to thaw. The suction (low pressure} gauge reading should stabilize at 207 


kPa to 345 kPa (30 psi to 50 psi). if not OK, replace the inoperative A/C expansion valve. 


. Wher expansion valve testing is complete, test the overall A/C system performance (refer to 24 ~ HEATING & 


AIR CONDITIONING - DIAGNOSIS AND TESTING - A/C PERFORMANCE TEST). 


REMOVAL 


WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING ~ CAUTION). Failure to follow the warnings and cautions could resuit in 
possible personal injury or death. 


NOTE: LHD model shown in illustrations. RHD model similar. 
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. Remove the bolt (5) that secures the refrigerant 


. Remove the nut (9) that secures the refrigerant line 


. Disconnect the wire harness (3) from the A/C pres- 


. Disconnect the A/C suction line (7) and the A/C lia- 


. Remove the cual plane seal from the suction and 


Disconnect and isolate the negative battery cable. 


Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING - STANDARD PROCEDURE - 
REFRIGERANT SYSTEM RECOVERY}. 


line mounting bracket (6) to the left front shock 
tower (4). 


tapping block (10) to the A/C expansion valve (1). 


sure transducer (2) to help allow access to the A/C 
expansion valve. 


uid fine (8) from the A/G expansion valve and posi- 
tion the refrigerant lines out of the way. 


liquid line fittings and discard. 


. Install plugs in, or tape over the opened suction and liquid line fittings. 
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9. Remove the two bolts (1) that secure the A/C 
expansion valve (2) to the evaporator tube tapping 
block focated within the foam seal (3). 

10. Remove the A/C expansion valve from the evap- 

orator tube tapping block and foarn seal. 


11. Remove the dual plane seal from the evaporator 
tube fittings and discard. 


12. Install plugs in, or tape over the opened evapora- 
tor tube fittings and all expansion valve ports. 
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INSTALLATION 


CAUTION: Be certain to adjust the refrigerant oil level when servicing the A/C refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER- 
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the 4/C system from oper- 
ating as designed and can cause serious A/C compressor damage. 


NOTE: When replacing multiple A/C system componenis, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI- 
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 


NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could resull in a refrigerant system 
leak, 


NOTE: LHD model shown in illustrations. RHD model similar. 


1. Remove the tape or plugs from the evaporator tube 
fittings and all of the expansion valve ports. | 


2, Lubricate a new dual plane seal with clean refrig- 
erant oll and install tt onto the evaporator tube fit- 
tings. Use only the specified seal as it is made of a | 
special material for the R-194a system. Use only | 
refrigerant ail of the type recommended for the A/C ' 
compressor in the vehicle. 

3. Install the A/C expansion vaive (2) onto the evapo- | _ 
rator tube lapping block located within the foam ‘ae 
seal (3). he 

4. install the two bolts (1) that secure the A/C expan- 
sion valve fo the evaporator tube tapping block. 
Tighten the bolts to 11 N-m (87 in. [bs.). 
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14. 


. Lubricate a new dual plane seal with clean retrig- 


. Connect the A/C suction line (7) and the A/C liquid 


. install the nut (9) that secures the refrigerant line 


. Install the bolt (5) that secures the refrigerant line 


. Connect the wire harness (3) to the A/C pressure 


. Rernove the tape or plugs from the suction and liq- [ o ~ | 


uid line fittings. 


erant oil and install it onto the suction and liquid : 
line fittings. Use onty the specified seal as it is 
made of 4 special material tor the R-134a system. 
Use only refrigerant olf of the type recommended 
for the A/C compressor in the vehicle. | 


line (B} to the A/C expansion valve (4). 


tapping block (40) to the A/C expansion valve. | 
Tighten the nut to 23 N-m (47 ft. ibs.). | 
if 


mounting bracket (6} to the left front shock tower 
(4). Tighten the bolt fo 11 N-m (87 in. Ibs.). 
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transducer (2). 


. Reconnect the negative battery cable. 
. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 


PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

Adjust the refrigerant oll level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

Charge the refrigerant system (refer to 24 - HEATING & AIB CONDITIONING/PLUMBING - STANDARD PRO- 
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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HEATER UNIT 
DESCRIPTION 
NOTE: LHD model shown. RHD model similar. 


An electric positive temperature coefficient (PTO) 
heater unit (1) is used on vehicles when equipped with 
the GOL diesel engine. The PTC heater unit aids in 
passenger compartment heating by compensating for 
the slower warm up rate of the diesel engine. 


The PTC heater unit is located in the HVAC air qistri- 
bution housing, downstream of the heater core and is 
controlled by the diesel engine control module (ECM) 
imrough three relays. 


The PTC heater consists of three heating elements 
with fins (2) that transfer the heat to the conditioned 
air flowing within the air distribution housing and a 
retaining fealure (3) that is rnoided onto end of the 
PTC heater unit to support the heater unit inside the 
aly distribution housing. The PTC heater unit is con- 
nected to the vehicle electrical system by a ground 
strap (4) and a plastic wire connector with three termi- 
nals (5) which is connected to the headlamp and dash wire harness. If service of the PTC heater unit is required, 
a plastic mounting plate (6} is provided with the replacement heater unit. 


The PTC heater unit can be accessed for service from underneath the instrument panel. 


OPERATION 


The positive temperature coefficient (PTC) heater unit dissipates 1 kW of electrical power through 3 heating bars. 
The diesel engine control module (ECM) controls the three relays for the PTC heater unit. The PTO heater unit is 
split into three “banks”. Control logic calls tor all PTC heaters to be on all of the time, however, due to limitations in 
electrical power some of the elements may be turned off occasionally based on alternator load. This allows for lower 
in-rush current and optimum battery charging. Electrical power output is between 900-1050 W. 

The contro! system for the PTC heater unit is diagnosed using a scan tool. Prior to replacing a PTC heater unit, 
check for any diagnostic trouble codes (DTCs) related to the ECM, FCM and heating-A/C system, Run the calibra- 
tion procedure to verify that the concern is not a heating-A/C system issue (refer to 24 - HEATING & AIR CONDI- 
TIONING - DIAGNOSIS AND TESTING - HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical Diagnostics for 
more information). 


The PTC heater unit cannot be adjusted or repaired and must be replaced if found inoperative or damaged. 
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DIAGNOSIS AND TESTING 
POSITIVE TEMPERATURE COEFFICIENT (PTC) HEATER UNIT 


WARNING: On vehicles equipped with airbags, disable the airbag systern before attempting ary steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
pertorraing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result In accidental airbag deployment and possible personal injury or 
death. 
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NOTE: For circuit descriptions and diagrams, refer to @W - WIRING DIAGRAM INFORMATION. The whing 
information includes wiring diagrams, proper wire and connector repair procedures, further details on wire 
harness routing and retention, as well as pin-out and location views for the various wire harness connec- 
tors, splices and grounds. 


Prior to replacing the positive temperature coefficient (PTC) heater unit, check the fuses located in the two diesel 
accessory fuse blocks and check for any diagnostic trouble codes (DTCs) related to the engine control module 
{ECM}, front control module (FCM) and the heating-A/C system and repair as necessary. Also, run the calibration 
procedure te verify that the concern is not a heating-A/C system issue (refer to 24 - HEATING & AIR CONDITION- 
ING - DIAGNOSIS AND TESTING -~ HEATING AND A/C SYSTEMS and to 24 - HVAC Electrical Diagnostics for 
more information). 

|. Disconnect and isolate the negative battery cable. 

2, Disconnect the wire harness connector from the PTC heater unit (refer to 24 - HEATING & AIR CONDITIONING/ 

CABIN HEATER/HEATER UNIT - REMOVAL). 


3. Using an ohmmeter, check for continuity between each of the terminals of tha PTC wire fead connector and the 
PTC heater ground strap. In each case there should be continuity. If OK, verify the PTO ground strap has a good 
connection to the body and/or repair the wire harness circuits between the PTC heater unit, ECM and the FCM. 
lf NOT OK, replace the PTC heater unit. 


REMOVAL 


WARNING: On vehicles equipped with airbags, disable the airbag systern before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Disconnect and isolate the 
negative battery (ground) cable, then wait two minutes for the airbag system capacitor to discharge before 
performing further diagnosis or service. This is the only sure way to disable the airbag system. Failure to 
take the proper precautions could result in accidental airbag deployment and possible personal injury or 
death 


NOTE: LHD model shown. RHD model similar. 


1. Disconnect and isolate the negative battery cable. 


2. Remove the glove box bin from the instrument 
panel (refer to 23 - BODYANSTRUMENT PANEL/ 
BIBN-GLOVE BOX - REMOVAL). 


3. Disconnect the wire harness connector (1) of the 
positive temperature coefficient (PTC) heater unit 
from the headlamp and dash wire harness lead (2). 


4, Remove the PTC ground strap (3) from the body. 


WARNING: Use care when cutting the air distribu- | 
tion housing to remove the PTC heater unit. Fail- | ae 
! 


ure to fake proper precautions could result in 
possible personal injury. 


fas : . fe ie wall NO B16eR40a 
CAUTION: Use a sharp utility knife or a hot knife oe 2 - 


to cut the alr distribution housing around the PTC 
heater unit. Do not use a saw of any Kind or damage to the air distribution housing will result. 


5. Carefully cut the passenger side of the air distribution housing (4) around the PTC heater unit following the cut 
line (5) molded into the side of the housing. 


6. Remove the PTC heater unit from the air distribution housing by pulling it straight out of the housing. 
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INSTALLATION 
NOTE: LHD mociel shown. RHDB model similar. 


{. Position the positive temperature coefficient (PTC) 
neater unit and adapter plate (6) into the passen- 
ger side of the air distribution housing (5). Make 
sure to engage the end of the heater unit into the 
malded locator area in the driver side of the air dis- 
tribution housing and make sure that the rubber 
wiring grommet is fully engage over the adapter 
plate. 

2. Install the two screws (3) that secure the PTC 
heater unit to the air distribution housing. Tighten 
the screws to 2.2 N-m (20 in. |bs.). 


3. Install the PTC ground strap (4). Tighten the 
retainer securely to ensure a good ground. 


4. Gonnect the PTC wire harness connector (1) to the 
headlamp and dash wire harness lead <2). 


5. Install the glove box bin (refer to 23 - BODY/IN- 
STRUMENT PANEL/BIB-GLOVE BOX - INSTALLATION). 


6. Reconnect the negative battery cable. 
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RELAY-HEATER UNIT 
DESCRIPTION 


Three relays (1) are used for the electric positive tem- 
perature coefficient (PTC) heater system when 
eguipped with the 3.0L diesel engine. The relays are 
International Standards Organization (ISO)-type 
relays. Relays conforming fo the ISO specifications 
have common physical dimensions, current capacities, 
terminal functions and patterns (2). The PTC relays 
are electromechanical devices that switch fused bat- 
tery current directly to the heating elements of the 
PTC heater unit as determined by the engine control 
module (ECM). The PTC relays are energized when 
provided a ground patn by the ECM and the front con- 
trol (FCM). 


The three PTC relays are located in the diesel acces- 
sory fuse/relay block in the engine compariment. 


eee 


: 
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OPERATION 


The three 1SO-standard relays (1} used for the electric positive temperature coefficient (PTC) heater system are 
electromechanical switches that use a low current ASD power input to control the high current fused battery power 
output to the PTC heater unit. On each relay, the movable, common feed relay contact is held against the fixed, 
normally closed relay contact by spring pressure. When the electromagnetic relay coil is energized, it draws the 
movable common feed relay contact away from the fixed, normally closed relay contact and, hoids it against the 
fixed, normally open relay contact. This action allows high current to flow to one or more of the heating elements of 
the PTC heater. 
When the relay coll is de-energized, spring pressure returns the movable relay contact back against the fixed, nor- 
mally closed contact paint. The resistor or diode is connected in parallel with the relay coil, and helps to dissipate 
voltage spikes and electromagnetic interlerence that can be generated as the electromagnetic field of the relay coil 
collapses. 
The terminals for the PTC relays are connected to the vehicle electrical system through receptacles in the diesel 
accessory fuse/relay block. The inputs and outputs of the PTC relays include: 

e Terminals (30) receive fused battery current at all times. 

« Terminals (65) are connected to a contro! circuit (ground circuit) of the engine control module (ECM) or front 

control module (FCM) (depending on the relay). 

e Terminals (86) receive fused battery current through the ASD relay only when the ASD relay coll is energized. 

e Terminals (87) provide fused battery current to the PTC heating elements through the PTC relays only when 
the PTC relay coil is energized. 
Terminals (87A) are not connected to any circuit in this application, but provide battery current output only 
when the PTC relay coil is de-energized. 
The three PTC relays cannot be repaired or adjusted and must be replaced if found inoperative or damaged. Hefer 
io the appropriate wiring information for diagnosis and testing of the |SO-standard relays and for complete ECM, 
FCM and HVAC wiring diagrams. 


Se 
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HEATER-CABIN 24 - 465 


REMOVAL 


NOTE: LHD model shown. RHO model similar. 


1. Disconnect and isolate the negative battery cable. 


2, Open the cover (1) of the diesel accessory fuse/re- 
lay block (2) located in the engine compartment 
behind the right side shock tower (3). 

3. Remove the positive temperature coefficient (PTC) 
relays as necessary from the fuse/relay block. 


St 7O088f 


INSTALLATION 


NOTE: LHD model shown. RHD model similar. 


1. Position the positive temperature coefficient (PTC) 
relayS aS necessary into the proper receptacle of 
the diesel accessory fuse/relay block (2) located 
behind the right side shock tower (3). 


2. Align the PTC relay terminals with the terminal cav- 
ities in the fuse/relay block and push down firmly 
on each relay until the terminals are fully seated. 

3. Close the cover (1) of the diesel accessory fuse/re- 
lay block 


4. Reconnect the negative battery cable. 


i 
i 
i 
i 
i 
i 
i 
i 
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EMISSIONS CONTROL 


DESCRIPTION 
MONITORED SYSTEMS 


There are new electronic circuit monitors that check fuel, emission, engine and ignition performance. These moni- 
tors use information from various sensor circulis to indicate the overall operation of the fuel, engine, ignition and 
emission systems and thus the emissions performance of the vehicle. 
The fuel, engine, ignition and emission systems monitors do not indicate a specific component problem. They do 
indicate ihat there is an implied problem within one of the systems and that a specific problem must be diagnosed. 
if any of these monitors detect a problem affecting vehicle emissions, the Malfunction Indicator (Check Engine} 
Lamp will be illuminated. These monitors generate Diagnostic Trouble Codes that can be displayed with the a scan 
tool. 
The following is a list of the system monitors: 

e EGR Monitor (if equipped} 

* Misfire Monitor 

« Fuel System Monitor 

* Oxygen Sensor Monitor 

« Oxygen Sensor Heater Monitor 

e Catalyst Monitor 

« Evaporative System Leak Detection Monitor 
Following Is a description of each systern monitor, and its DTC. 


Refer to the appropriate Powertrain Diagnostics Procedures manual for diagnostic procedures. 


OXYGEN SENSOR (02S) MONITOR 


Effective control of exhaust emissions is achieved by an oxygen feedback system. The most important element of 
the feedback system is the O25. The O2S is located in the exhaust path. Once it reaches operating temperatures 
of 300° C to 350° C (572° F to 662° F), the sensor generates a voltage that is inversely proportional to the amount 
of oxygen in the exhaust. The information obtained by the sensor is used to calculate the fuel injector pulse width. 
The PCM is programmed to maintain the optimum airfuel ratio. At this mixture ratio, the catalyst works best to 
remove hydrocarbons (HC), carbon monoxide (CO) and nitrous oxide (NOx) from the exhaust. 


The O2S is also the main sensing element for the EGR (if equipped}, Catalyst and Fuel Monitors. 
The O25 may fail in any or all of the following manners: 
® Slow response rate 
* Reduced output voltage 
e Dynamic shift 
e Shorted or open circuits 
Response rate is the time required for the sensor to switch from lean to rich once it is exposed to a richer than 


optimum A/F mixture or vice versa. As the sensor staris malfunctioning, it could take longer to detect the changes 
in the oxygen content of the exhaust gas. 


The output voltage of the O25 ranges from 0 to 1 volt (voltages are offset by 2.5 volts on NGC vehicles), A good 
sensor can easily generate any output voltage in this range as it is exposed to different concentrations of oxygen. 
To detect a shift in the A/F mixture (lean or rich), the output vollage has to change beyond 4 threshold value. A 
malfunctioning sensor could have difficulty changing beyond the threshold value. 


OXYGEN SENSOR HEATER MONITOR 


if there is an oxygen sensor (02S) DTC as well as a O25 heater DTC, the O2S heater fault MUST be repaired first. 
After the O25 fault is repaired, verify that the heater circuit is operating correctly. 


Effective contral of exhaust emissions is achieved by an oxygen feedback system. The most important element of 
the feedback system is the O25, The O25 is located in the exhaust path. Once it reaches operating temperatures 
of 300° C to 350° C (572° F to 662° F), the sensor generates a voltage that is inversely proportional to the amount 
of oxygen in the exhaust. The information obtained by the sensor is used to calculate the fuel injector pulse width. 
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This maintains a 14.7 to 1 Air Fuel (A/F) ratio. At this mixture ratio, the catalyst works best to remove hydrocarbons 
(HC}, carbon monoxide (CO} and nitrogen oxide (NOx) from the exhaust. 


The vollage readings taken from the O2S are very temperature sensitive. The readings are not accurate below 300° 
CG (572° F). Heating of the O25 is done ta allow the engine controller to shift to closed loop control as soon as 
passible. The heating element used to heat the O2S must be tested to ensure that ft is heating the sensor properly. 


The O2S circuit is monitored for a drop in voltage. The sensor output is used to test the heater by isolating the 
effect of the heater element on the O25 output voltage from the other effects. 


EGR MONITOR (if equipped) 
The Powertrain Control Module (PCM) performs an on-board diagnostic check of the EGR system. 


The EGR monitor is used to test whether the EGR system is operating within specifications. The diagnostic check 
activaies onty during selected engine/driving conditions. When the conditions are met, the Linear solenoid is de- 
energized to disable EGR and the O25 compensation control is manitored. Turning off the EGR shifts the air fuel 
(A/F) ratio in the lean direction. The O2S data should indicate an increase in the O2 concentration in the combus- 
tion chamber when the exhaust gases are no longer recirculated. While this test does not directly measure the 
operation of the EGR system, it can be inferred from the shift in the 02S data whether the EGR system is operating 
correctly. Because the O25 is being used, the O25 test must pass its test before the EGR test. Also looks al EGR 
linear potentiometer for feedback. 


MISFIRE MONITOR 


Excessive engine misfire results in increased catalyst temperature and causes an increase in HC emissions, Severe 
misfires could cause catalyst damage. To prevent catalytic convertor damage, the PCM monitors engine misfire. 


The Powertrain Control Module (PCM) monitors for misfire during most engine operating conditions (positive torque} 
by looking at changes in the crankshaft speed. If a misfire occurs the speed of the crankshaft will vary more than 
normal. 


The PCM can detect and compensate for variances in the engine and its components. To learn these variations, the 
PCM uses the input of the actual crankshaft rotation pattern and ideal crankshaft rotation pattern that has been 
calibrated into the PCM. The PCM then compares the two patterns. The variation between the two values is the 
Adaptive Numerator. If the Adaptive Numerator is not learned by the PCM, the misfire monitor will not run and the 
Multi-Cylinder Displacement System (MDS) will not operate. Without MDS operation, the customer will experience 
decreased fuel econamy. ff the customer experiences decrease fuel economy, use the scan tool to ensure that the 
Adaptive Numerator is learned. 


FUEL SYSTEM MONITOR 


To comply with clean air regulations, vehicles are equipped with catalytic converters. These converters reduce the 
emission of hydrocarbons, oxides of nitragen and carbon monoxide. The catalyst works best when the air fuel (A/F) 
ratio is at or near the optimum of 14.7 fo 1. 


The PCM is programmed to maintain the optimum air/fuel ratio. This is done by making short term corrections in the 
fuel injector pulse width based on the O2S output. The programmed memory acts as a self calibration tool that the 
engine controller uses to compensate for variations in engine specifications, sensor tolerances and engine fatigue 
over the life span of ine engine. By monitoring the actual air-fuel ratio with the O25 (short term) and mutipiying that 
with the program long-term (adaptive) memory and comparing that to the limit, it can be determined whether it will 
pass an emissions test. If a malfunction occurs such that the PCM cannot maintain the optimum A/F ratio, then the 
MIL wil be illuminated. 


CATALYST MONITOR 


To comply with clean air regulations, vehicles are equipped with catalytic converlers. These converters reduce the 
emission of hydrocarbons, oxides of nitrogen and carbon monoxide. 


Normal vehicle miles or engine misfire can cause a catalyst to decay. A meltdown of the ceramic core can cause a 
reduction of the exhaust passage. This can increase vehicle emissions and deteriorate engine performance, drive- 
ability and fuel. economy. 


The catalyst monitor uses dual oxygen sensors (O25S’s} to monitor the efficiency of tne converter. The dual O2%’s 
Strategy Is based on the fact that as a catalyst deteriorates, its oxygen storage capacity and iis efficiency are both 
reduced. By monitoring the oxygen storage capacity of a catalyst, is efficiency can be indirectly calculated. The 
upstream O2S is used to detect the amount of oxygen in the exhaust gas before the gas enters the catalytic con- 
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verter. The PCM calculates the A/F mixture from the output of the O2S. A low voltage indicates high oxygen content 
(lean mixture), A high voltage indicates a low content of oxygen (rich mixture). 


When the upstream O2S detects a lean condition, there is an abundance of oxygen in the exhaust gas. A function- 
ing converter would store this oxygen so it can use it for the oxidation of HC and CO. As the converter absorbs the 
oxygen, there will be a lack of oxygen downstream of the converter. The output of the downstream O25 will indicate 
limited activity in this condition. 


As the converter loses the ability to store oxygen, the condition can be detected from the behavior of the down- 
stream O23. When the efficiency drops, no chemical reaction takes place. This means the concentration of oxygen 
will be the same downstream as upstrearn. The output voltage of the downstrearn O2S copies the voltage of the 
upstream sensor. The only difference is a time lag (seen by the PCM) between the switching of the O2S's. 


To monitor the system, the number of lean-to-rich switches of upstream and downstream O28's is counted. The 
ratio of downstream switches to upstream switches is used to determine whether the catalyst is operating properly. 
An effective catalyst will have fewer downstream switches than it has upstream switches i.6., a ratio closer to zero. 
For a totally ineffective catalyst, this ratio will be one-to-one, indicating that no oxidation occurs in the device. 


The system must be monitored so that when catalyst efficiency deteriorates and exhaust emissions increase to over 
the legal limit, the MIL (Check Engine lamp) will be illuminated. 


NATURAL VACUUM LEAK DETECTION (NVLD) 


The Natural Vacuum Leak Detection (NVLD) system is the next generation evaporative leak detection system that 
will first be used on vehicles equipped with the Next Generation Controller (NGC}. This new system replaces the 
leak detection pump as the method of evaporative system leak detection. This is to detect a leak equivalent to a 
0.020" (0.5 mm) hole. This system has the capability to detect holes of this size very dependably. 


The basic leak detection theory employed with NVLD is the "Gas Law”. This is to say that the pressure in a sealed 
vessel will change if the temperature of the gas in the vessel changes. The vessel will only see this effect if it is 
indeed sealed. Even small leaks will allow the pressure in the vessel to corne to equilibrium with the ambient pres- 
sure. in addition to the detection of very small leaks, this system has the capability of detecting medium as well as 
large evaporative system leaks. 


The NVLD seais the canister vent duririg engine off conditions. f the EVAP system has a feak of less than the 
failure threshold, the evaporative system will be pulled into a vacuum, either due to the cool down from operating 
temperature or diurnal ambient temperature cycling. The diurnal effect is considered one of the primary contributors 
to the leak determination by this diagnostic. When the vacuum in the system exceeds about 1” H2O (0.25 KPA), a 
vacuum switch closes. The switch closure sends a signal to the NGC. The NGC, via appropriate logic strategies 
(described below), utilizes the switch signal, or lack thereof, to make a determination of whether a leak is present. 


The NVLD device is designed with a normally open vacuum switch, a normally closed solenoid, and a seal, which 
is actuated by both the sclenold and a diaphragm. The NVLD is located on the atmospheric vent side of the can- 
ister. The NVLD assembly may be mounted on top of the canister outlet, or in-line between the canister and atmo- 
spheric vent filter. The normally open vacuum switch will close with about 1” H2O (0.25 KPA) vacuum in the 
evaporative system. The diaphragm actuates the switch. This is above the opening point of the fuel inlet check valve 
in the fill tube so cap off leaks can be detected, Submerged fill systems must have recirculation lines that do not 
have the in-line normally closed check valve that protects the system from failed nozzle liquid ingestion, in order to 
detect cap off conditions. 


The normally closed valve in the NVLD is intended to maintain the seal on the evaporative system during the engine 
off condition. If vacuum in the evaporative system exceeds 3” to 6" H2O (0.75 to 1.5 KPA), the vaive will be pulled 
off the seat, opening the seal. This will protect the system from excessive vacuum as well as allowing sufficient 
purge flow in the event that the solenoid was to become inoperative. 


The solenoid actuates the valve to unseal the canister vent while the engine is running. It also will be used to close 
the vent during the medium and large leak tests and during the purge flow check. This solenoid requires initial 1.5 
amps of current to pull the valve open but affer 100 ms. will be duty cycled down to an average of about 150 mA 
for the remainder of the drive cycle. 


Another feature in the device is a diaphragm that will open the seal in the NVLD with pressure in the evaporative 
system. The device will “blow off? at about 0.5" H2O (0.12 KPA) pressure to permit the venting of vapors during 
refueling. An added benefit fo this is that it will also allow the tank to “breathe” during increasing ternperatures, thus 
limiting the pressure in the tank fo this low level. This is beneficial because the induced vacuum during a subse- 
quent declining temperature will achieve the switch closed (pass threshold) sooner than if the tank had to decay 
from a built up pressure. 
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The device itself has 3 wires: Switch sense, solenoid driver and ground. The NGC utilizes a high-side driver to 
energize and duty-cycle the solenoid. 


MONITORED COMPONENT 


There are several components that will affect vehicle emissions if they malfunction. tf one of these components 
matfunctions the Malfunction indicator Lamp (Check Engine} will illuminate. 


Some of the component monitors are checking for proper operation of the part. Electrically operated components 
now have inout (rationality) and output (functionality) checks as well as continuity tests (opens/shorts). Previously, a 
cornponent like the Throttle Position sensor (TPS) was checked by the PCM for an open or shorted circuit. If one of 
these conditions occurred, a DTC was set. Now there is a check to ensure that the component is working. This is 
cone by watching jor a TPS indication of a greater or lesser throttle opening than MAP and engine rpm indicate. In 
the case of the TPS, if engine vacuum is high and engine mpm is 1600 or greater and the TPS indicates a large 
throttle opening, a DTC will be set. The same applies to low vacuum and 1600 rpm. 


Any component that has an associated limp in will set a fault after 1 trip with the malfunction present. 


Refer to the Diagnostic Trouble Codes Description Charts in this section and the appropriate Powertrain Diagnostic 
Procedure Manual for diagnostic procedures. 


The following is a list of the monitored components: 
* Catalyst Monitor 
# Comprehensive Components 
« EGR (if equipped) 
* Fuel Control (rich/lean) 
« Oxygen Sensor Monitor 
e Oxygen Sensor Heater Monitor 
« Purge 
« Misfire 
s Natural Vacuum Leak Detection (NVLD) 


COMPREHENSIVE COMPONENTS 


Along with the major monitors, OBD Il requires that the diagnostic system monitor any component that could affect 
emissions levels. In many cases, these components were being tested under OBD |. The OBD | requirements 
focused mainly on testing emissions-related components for electrical opens and shorts. 


However, OBD Uf also requires that inputs from powertrain components to the PCM be tested for rationality, and 
that outputs to powertrain components from the PCM be tested for functionality. Methods for monitoring the vari- 
ous Gomprehensive Component monitoring include: 
1. Circuit Continuity 

e Open 

« Shorted high 

* Shorted to ground 
2. Rationality or Proper Functioning 

« Inputs tested for rationality 

« Gutputs tested for functionality 


NOTE: Comprehensive component monitors are continuous. Therefore, enabling conditions do not apply. 
Ail will set a DTC and iHuminate the MIL in 7- trip. 


input Rationality—While input signals to the PCM are constantly being monitored for electrical opens and shorts, 
they are also tested for rationality. This means that the input signal is compared against other inputs and information 
to see if It makes sense under the current conditions. 
PCM sensor inputs that are checked for rationality include: 

« Manifald Absolute Pressure (MAP) Sensor 

« Oxygen Sensor (O28) (slow response) 

« Engine Coolant Temperature (ECT) Sensor 

e Carnshaft Position (CMP) Sensor 
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« Vehicle Speed Sensor 
Crankshaft Position (CKP} Sensor 

® intake Air Temperature (IAT) Sensor 

« Throttle Position (TPS) Sensor 

e Ambient/Batiery Temperature Sensors 

« Power Steering Switch 

« Oxygen Sensor Heater 

e Engine Controller 

e Brake Swiich 

« Natural Vacuum Leak Detection (NVLD) 

« P/N Switch 

« Trans Controls 
Output Functionality—PCM outputs are tested for functionality in addition to testing for opens and shorts. When 
the PCM provides a voltage to an output component, it can verify that the command was carried out by monitoring 
specific input signals for expected changes. For example, when the PCM commands the Idle Air Control (AC) Motor 
to a specific position under certain operating conditions, it expects to see a specific (target) idle speed (RPM). If it 
does not, it stores a DTC. 
PCM outputs monitored for functionality include: 

e Fuel injectors 

# ignition Cails 

e Torque Converter Clutch Solenoid 

« Idle Air Control 
Purge Solencid 
« EGR Solenaid 
« Radiator Fan Control 
« Trans Controls 


OXYGEN SENSOR (02S) MONITOR 


DESCRIPTION—Effective control of exhaust emissions is achieved by an oxygen feedback system. The most 
important element of the feedback system is the O25. The O2S is located in the exhaust path. Once it reaches 
operating temperature 300° C to 350° C (572° F to 662° F), the sensor generates a voltage that is inversely pro- 
portional to the amount of oxygen in the exhaust. When there is a large amount of oxygen in the exhaust caused 
by a lean condition, misfire or exhaust leak, the sensor produces a low voltage, below 450 mV. When the oxygen 
content is lower, caused by a rich condition, the sensor produces a higher voltage, above 450mV. 


The information obtained by the sensor is used to calculate the fuel injector pulse width. The PCM is programmed 
to maintain the optimum air/fuel ratio. At this mixture ratio, the catalyst works best to remove hydrocarbons (HC), 
carbon monoxide (CO) and nitrous oxide (NOx) from the exhaust. 


The O28 is also the main sensing element for the EGR, Catalyst and Fuel Monitors, and purge. 


The O25 may faibin any or all of the following manners: 
e Slow response rate (Big Slope} 
« Reduced output voltage (Half Cycle) 
« Heater Performance 


Slow Response Hate (Big Slope)—Response rate is the time required for the sensor to switch from lean to rich 
signal output once it is exposed to a richer than optimum A/F mixture or vice versa. As the PCM adjusts the air/fuel 
ratio, the sensor must be able to rapidly detect the change. As the sensor ages, it could take longer to detect the 
changes in the oxygen content of the exhaust gas. The rate of change that an oxygen sensor experiences is called 
‘Big Slope’. The PCM checks the oxygen sensor voltage in increments of a few milliseconds. 


Reduced Output Voltage (Half Cycle)—The output voltage of the O2S ranges from 2.5 to 5 voll. A good sensor 
can easily generate any outpul voliage in this range as it is exposed to different concentrations of oxygen. To detect 
a shift in the A/F mixture (ean or rich), the output voltage has fo change beyond a threshold value. A malfunctioning 
sensor could have difficulty changing beyond the threshold value. Many times the condition is only ternporary and 
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the sensor will recover. Under norma! conditions the voltage signal surpasses the threshold, and a counter is incre- 
mented by one. This is called the Half Cycle Counter. 


Heater Performance—-The heater is tested by a separate monitor. Refer to the Oxygen Sensor Heater Monitor. 


OPERATION—As the Oxygen Sensor signal switches, the PCM monitors the half cycle and big slope signals from 
the oxygen sensor. if during the test neither counter reaches a predetermined value, a malfunction is entered and a 
Freeze Frame is stored. Only one counter reaching its predetermined value is needed for the monitor to pass. 


The Oxygen Sensor Signal Monitor is a two trip monitor that is tested only once per trip. When the Oxygen Sensor 
fails the test in two consecutive trips, the MIL is illuminated and a DTC is set. The MIL is extinguished when the 
Oxygen Sensor monitor passes in three consecutive trips. The DTC is erased from memory after 40 consecutive 
warm-up cycles without test failure. 


Enabling Conditions—tThe following conditions must typically be met for the PCM to run the oxygen sensor mon- 
itor: 

« Battery voltage 

« Engine temperature 

e Engine run time 

* Engine run time at a predetermined speed 

e Engine run time at a predetermined speed and throttle opening 

e Transmission in gear (automatic only) 

« Fuel system in Closed Loop 

*« Long Term Adaptive (within parameters) 

« Power Steering Switch in low PSI (no load) 

e Engine at idle 

» Fuel level above 15% 

e Ambient air temperature 

e Barometric pressure 

« Engine RPM within acceptable range of desired idle 

« Closed throttle speed 
Pending Conditions-—-The Task Manager typically does not run the Oxygen Sensor Signal Monitor if overlapping 
monitors are running or the MIL is illuminated for any of the following: 

« Misfire Monitor 

e Front Oxygen Sensor and Heater Monitor 

* MAP Sensor 

« Vehicle Speed Sensor 

« Engine Coolant Temperature Sensor 

« Throttle Position Sensor 

e Engine Controller Self Test Faults 

*« Cam or Grank Sensor 

« injector and Coil 

« Idle Air Control Motor 

* EVAP Electrical 

e EGR Solenoid Electrical 

« Intake Air Temperature 

« 5 Volt Feed 
Conflict—The Task Manager does not run the Oxygen Sensor Monitor if any of the following conditions are present: 

e A/G ON (A/C clutch cycling temporarily suspends monitor) 

* Purge flow in progress 

e Ethanol content learn is taking place and the ethanol used once flag is set 
Suspend—The Task Manager suspends maturing a fault for the Oxygen Sensor Monitor if an of the following are 
present: 

e Oxygen Sensor Heater Monitor, Priority 1 

e Misfire Monitor, Priority 2 
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OXYGEN SENSOR HEATER MONITOR (NGC) 


DESCRIPTION—If the Oxygen sensor (02S) DTC as well as a O28 heater DTC is present, the O25 Heater DTC 
MUST be repaired first. After the O2S Heater is repaired, verify that the sensor circuit is operating correctly. 


The voltage reading taken from the O25 are very temperature sensitive. The readings taken from the O2S are not 
accurate below 300° C (572° F). Heating the O2S is done to allow the engine controller to shift to closed loop 
control as soon as possible. The heating element used to heat the O2S must be tested to ensure that it is heating 
the sensor properly. Starting with the introduction on the NGC module the strategy for checking the heater circuit 
has changed. The heater resistance is checked by the NGC almost immediately after the engine is started. The 
sarne O2S heater return pin used to read the heater resisiance is capable of detecting an open circuit, a shorted 
high or shorted low condition. 


CATALYST MONITOR 


To comply with clean air regulations, vehicles are equipped with catalytic converters. These converters reduce the 
emission of hydrocarbons, oxides of nitrogen and carbon monoxide. 


Normal vehicle miles or engine misfire can cause a catalyst to decay. A meltdown of the ceramic core can cause a 
reduction of the exhaust passage. This can increase vehicie emissions and deteriorate engine performance, drive- 
ability and fuel economy. 


The catalyst monitor uses dual oxygen sensors (O25's) to monitor the efficiency of the converter. The dual O25 
strategy is based on the fact that as a catalyst deteriorates, its oxygen storage capacity and [ts efficlency are both 
reduced. By monitoring the oxygen storage capacity of a catalyst, its efficiency can be indirectly calculated. The 
upstrearn O25 is used to detect the amount of oxygen in the exhaust gas before the gas enters the catalytic con- 
verter, The PCM calculates the A/F mixture from the output of the O2S. A low voltage indicates high oxygen content 
(lean mixture). A high voltage indicates a low content of oxygen (rich mixture). 


When the upstream O25 detects a high oxygen condition, there is an abundance of oxygen in the exhaust gas. A 
functioning converter would store this oxygen so it can use it for the oxidation of HC and CO. As the converter 
absorbs the oxygen, there will be a lack of oxygen downstream of the converter. The output of the downstream O28 
will indicate limited activity in this condition. 


As the converter loses the ability to store oxygen, the condition can be detected from the behavior of the down- 
stream O28. When the efficiency drops, no chemical reaction takes place. This means the concentration of oxygen 
will be the same downstream as upstream. The output voltage of the downstream O28 copies the voltage of the 
upstream sensor. The only difference is a time lag (seen by the PCM) between the switching of the O2S’s. 


To monitor the system, the number of lean-to-rich switches of upstream and downstream O28’s is counted. The 
ratio of downstream switches to upstream switches is used to determine whether the catalyst is operating properly. 
An effective catalyst will have fewer downstream switches than it has upstrearn switches i.e., a ratio closer to zero. 
For a totally ineffective catalyst, this ratio will be one-to-one, indicating that no oxidation occurs in the device. — 


The system must be monitored so that when catalyst efficiency deteriorates and exhaust emissions increase to over 
the legal limil, the MIL (check engine lamp) will be illuminated. 


Monitor Operation-—To monitor catalyst efficiency, ihe PCM expands the rich and lean switch points of the heated 
oxygen sensor. With extended switch points, the air/fuel mixture runs richer and leaner to overburden the catalytic 
coriverter. Once the test is started, the air/fuel mixture runs rich and lean and the O2 switches are counted. A switch 
is counted when an oxygen sensor signal goes from below the lean threshold to above the rich threshold. The 
number of Rear O2 sensor switches is divided by the number of Front O2 sensor switches to determine the switch- 
ing ratio. 

The test runs for 20 seconds. As catalyst efficiency detericratec over the life of the vehicle, the switch rate at the 
downstream sensor approaches that of the upstream sensor. If at any peint during the test period the switch ratio 
reaches a predetermined value, a counter is incremented by one. The monitor is enabled to run another test during 
that trip. When the test fails three times, the counter increments to three, a malfunction is entered, and a Freeze 
Frame is stored. When the counter increments to three during tne next trip, the code is matured and the MIL is 
iHuminated. {f the test passes the first, no further testing is conducted during that trip. 


The MIL is extinguished after three consecutive good trips. The good trip criteria for the catalyst monitor is more 
stringent tnan the failure criteria. In order to pass the test and increment one good trip, the downstream sensor 
switch rate must be less than 80% of the upstream rate (60% for manual transmissions). The failure percentages 
are 90% and 70% respectively. 
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Enabling Conditions—The following conditions must typically be met before the PCM runs the catalyst monitor. 
Specific times for each parameter may be different from engine to engine. 


e Accumulated drive time 

* Enabie time 

e Ambient air temperature 

e Barometric pressure 
Catalyst warm-up counter 

e Engine coolant temperature 
e Accumulated throttle position sensor 
e Vehicle speed 

« MAP 

e RPM 

Engine in closed loop 

* Fuel level 


Pending Conditions— 
« Misfire DTC 
* Front Oxygen Sensor Response 
« Front Oxygen Sensor Heater Monitor 
* Front Oxygen Sensor Electrical 
Rear Oxygen Sensor Rationality (middie check) 
Rear Oxygen Sensor Heater Monitor 
e Rear Oxygen Sensor Electrical 
« Fuel System Monitor 
® All TPS faults 
« Ail MAP faults 
e All ECT sensor faults 
* Purge flow solenoid functionality 
e Purge flow solencid electrical 
« All POM self test faults 
« Ail CMP and CKP sensor faults 
« All injector and ignition electrical faults 
e Idie Air Control (AC) motor functionality 
« Vehicle Speed Sensor 
* Brake switch 
« intake air ternperature 
Conflict—The catalyst monitor does not run if any of the following are conditions are present: 
« EGR Monitor in progress 
« Fuel system rich intrusive test in progress 
» EVAP Monitor in progress 
« Time since start is less than 60 seconds 
* Low fuel level 
® Low ambient air temperature 
e« Ethanol content learn is taking place and the ethanol used once flag is set 
Suspend—The Task Manager does not mature a catalyst fault if any of the following are present: 
e Oxygen Sensor Monitor, Priority 1 
Upstream Oxygen Sensor Heater, Priority 1 
« EGR Monitor, Priority 4 
« EVAP Monitor, Priority 4 
« Fuel System Monitor, Priority 2 
e Misfire Monitor, Priority 2 
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NON-MONITORED CIRCUITS 


The PCM does not monitor all circuits, systems and conditions that could have malfunctions causing driveability 
problems. However, problems with these systems may cause the PCM to store diagnostic trouble codes for other 
systems or components. For example, a fuel pressure problem will not register a fault directly, but could cause a 
richiean condition or misfire. This could cause the PCM to store an oxygen sensor or mistire diagnostic trouble 
code. 


The major non-monitored circulis are listed below along with examples of failures modes that do nat directly cause 
the PCM to set a DTC, but for a system that is monitored. 


FUEL PRESSURE 


The fuel pressure regulator controls fuel system pressure. The PCM carinot detect a clogged fuel pump iniet filter, 
clogged in-line fuel fiter, or a pinched fuel supply or return line. However, these could result in a rich or lean con- 
dition causing the PCM to store an oxygen sensor, fuel system, or misfire diagnostic trouble code. 


SECONDARY IGNITION CIRCUIT 


The PCM cannot detect an inoperative ignition coil, fouled or worn spark plugs, ignition cross firing, or open spark 
plug cables. The misfire will however, increase the oxygen content in the exhaust, deceiving the PCM in to thinking 
the fuel system is too lean. Also see misfire detection. There are DTC’s that can detect misfire and lonization shorts 
in the secondary ignition circuit, refer to the Powertrain Diagnostic for more information. 


CYLINDER COMPRESSION 


The POM cannot detect uneven, low, or high engine cylinder compression. Low compression lowers O2 content in 
the exhaust. Leading to fuel system, oxygen sensor, or misfire detection fault. 


EXHAUST SYSTEM 


The PCM cannot detect a plugged, restricted or leaking exhaust system. It may set a EGR (if equipped) or Fuel 
system or O25 fault. 


FUEL INJECTOR MECHANICAL MALFUNCTIONS 


The PCM cannot determine if a fuel injector is clogged, the needle is sticking or if the wrong injector is installed. 
However, these could result in a rich or lean condition causing the PCM to store a diagnostic trouble code for elther 
misfire, an oxygen sensor, or the fuel syste. 


EXCESSIVE OIL CONSUMPTION 
Although the PCM monitors engine exhaust oxygen content when the system is in closed loop, it cannot determine 
excessive oll consumption. 


THROTTLE BODY AIR FLOW 


The PCM cannot detect a clogged or restricted air cleaner inlet or filter element. 


VACUUM ASSIST 


The PCM cannot detect leaks or restrictions in the vacuum circuits of vacuum assisted engine control system 
devices. However, these could cause the PCM to store a MAP sensor diagnostic trouble code and cause a high idle 
condition. 


PCM SYSTEM GROUND 


The PCM cannot determine a poor system ground. However, one or more diagnostic trouble codes may be gener- 
ated as a result of this condition. The module should be mounted to the body at ail times, including when diagnos- 
tics are performed. 


PCM CONNECTOR ENGAGEMENT 


The POM may not be able to determine spread or damaged connector pins. However, H might store diagnostic 
trouble codes as a resull of spread connector pins. 
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TRIP DEFINITION 


A “Trip” means vehicle operation (following an engine-off period) of duration and driving mode such that all com- 
ponents anc systems are monitored at least once by the diagnostic system. The monitors must successfully pass 
before the PGM can verify that a previously malfunctioning component is meeting the normal operating conditions of 
that component. For misfire or fuel system malfunction, the MIL may be extinguished if the fault does not recur 
when monitored during three subsequent sequential driving cycles in which conditions are similar fo those under 
which the malfunction was first determined. 


Anytime the MIL is illuminated, a DTC is stored. The DTC can seif erase only after the MIL has been extinguished. 
Once the MIL is extinguished, the PCM must pass the diagnostic test for the most recent DTC for 40 warm-up 
cycles (80 warm-up cycles for the Fuel System Monitor and the Misfire Monitor). A warm-up cycle can best be 
described by the following: 

e The engine must be running 

* Arise of 40° F (4.5° C) in engine temperature must occur from the time when the engine was started 

® Engine coolant temperature must crossover 160° F (71° C) 

« A “driving cycle” that consists of engine start up and engine shut off. 


Once the above conditions occur, the PCM is considered to have passed a warm-up cycle. Due to the conditions 
required to extinguish the MIL and erase the DTC, it is most important that after a repair has been made, all DTC’s 
be erased and the repair verified by running 1 good trip. 


VEHICLE EMISSION CONTROL INFORMATION LABEL 


All models have a Vehicle Emission Control Information (VECI) Label. DaimlerChrysler permanently attaches the 
label in ihe engine compartment. ft cannot be removed without defacing inforrnation and destroying the label. 


The labei contains the vehicle’s model year and what regulations the vehicle conforms to also if the vehicle is OBD 
H compliant. 


OPERATION 
SCAN TOOL STATE DISPLAY TEST MODE 


OPERATION 


The switch inputs to the Powertrain Controf Module (PCM) have two recognized states; HIGH and LOW. For this 
reason, the PCM cannot recognize the difference between a selected switch position versus an open circult, a short 
circuit, or a defective switch. If the State Display screen shows the change from HIGH to LOW or LOW to HIGH, 
assume the entire switch circuit to the PCM functions properly. From the state display screen, access either State 
Display Inputs and Outputs or State Display Sensors. 


SYSTEM 


The Powertrain Control Module (PCM) monitors many different circuits in the fuel injection, ignition, emission and 
engine systems. lf ihe PCM senses a problem with a monitored circuit often enough to indicate an actual problem, 
it Stores a Diagnostic Trouble Code (DTC) in the PCi’s memory. If the code applies to a non-eamissions related 
camponent or system, and the problem is repaired or ceases to exist, the PCM cancels the code after 40 warmup 
cycles. Diagnostic trouble codes that affect vehicle ernissions illuminate the Malfunction Indicator Lamp (MIL). Refer 
to Malfunction Indicator Lamp in this section. 


Certain criteria must be met before the PCM stores a DTC in memory. The criteria may be 4 specific range of 
engine RPM, engine temperature, and/or input voltage to the PCM. 


The PCM might not store a DTC for a monitored circuit even though a malfunction has occurred. This may happen 
because one of the DTC criteria for the circull has not been met. For example, assume the diagnostic trouble code 
criteria requires ihe PCM to monitor the circuit only when the engine operates between 750 and 2000 RPM. Sup- 
pose the sensor's output circuit shorts to ground when engine operates above 2400 RPM (resulting in 0 volt input 
to the PCM). Because the condition happens at an engine speed above the maximum threshold (2000 rpm}, the 
PCM will not siore a DTC. 


There are several operating conditions for which the PCM monitors and sets DTC’s. Refer to Monitored Systems, 
Components, and Non-Monitored Circuits in this section. 
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NOTE: Various diagnostic procedures may actually cause a diagnostic moniter to set a DTC. For instance, 
pulling a spark plug wire to perform a spark test may set the misfire code. When a repair is completed and 
verified, use the scan tool to erase all DTC’s and extinguish the MIL. 


Technicians can display stored DTC’s. For obtaining the DTC information, use the Data Link Connector with the 
scan tool. 
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SPECIFICATIONS 
TORQUE 


EGR Valve to Cylinder 
reobomaron | | 
EGR Valve to Cylinder | . ) 
a 
15 
15 


Valve Bolts 2.7L 


23 
2.7L | 
| Upper EGR Tube to EGR . jn 
| Valve Bolts 2.7, 3.5L 


Lower EGR Tube to 
Exhaust Manifold Baits 


Upper EGR Tube to Intake 
Manifold Bolts 2.7, 3.5L 


Fag nnn EYAPQRATIVE EMISSIONS 25-13 


EVAPORATIVE EMISSIONS 


TABLE OF CONTENTS 


page page 

CANISTER - VAPOR VALVE - POSITIVE CRANKCASE VENT 

FEMOVAL oni ace sake eee ar ee ea ae 14 REMOVAL 

INSTALLATION 2000000. e cee eee 15 eT Le ivites MRR TOR KEE Me VLe Cede BER os 23 
GAP - FUEL FILLER Sle cpa teeter heSiere shade hope’ vag edlag 24 

DESCRIPTION acini chide sedis taal teeth 17 BAL camechantivcttsthade eee wee oe Bhan bee! 25 

OPERALION s20 ciects Sate ob a Sas ceteeae Bee AS ed ee 17 OEM: ht, ccnertedd anccet hin nS enaer Ped Saree eS 26 
SOLENOID - EVAP/PURGE INSTALLATION 

REMOVAL f.csunttneeoand Tee bee eid enaos 18 DNS Jig a Rath a eT ieSacs ace Cx eek EE IS EA 26 

INSTALLATION oo... ccc ccc cece cece e eee ees 18 Ole. ccna Gene dis Bathe et brine eee east ee es 27 
SWITCH-EVAP SYSTEM MONITOR BTUs WG he edd aot old sir ase yk ue eieedere ain ahi by 28 


OPERATION 's csteets 3 -ehie gs Sccattiganteanns vere be panes 20 ble, asad vat asa lealtn at Bes 28, toate Etech ee ee 29 


25-14 EVAPORATIVE EMISSIONS ————_____________-_____ cence OE, 


CANISTER - VAPOR 
REMOVAL 


Disconnect negative battery cabie. 

Raise vehicle and support. 

Remove the right rear tire. 

Remove the inner splash shield. 
Disconnect the EVAP line. 

Uniock and disconnect electrical connector. 
Remove mounting nut. 


Slide assembly forward off of rear mounting 
brackets. 


ON Oo oe wos 


9. Disconnect vapor lines frorn EVAP canister. 
10. Squeeze connector and pull. 


11. Make sure that you do not lose the rubber mounts 
in canister brackets. 


B1348dTx 
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12. Remove mounting nuts from canister. 
13. Remove vapor canister from bracket. 


a ri 
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INSTALLATION 


1. Install canister to bracket and tighten nuts. 


25 - 16 


2. Connect hoses to vapor canister. 


3. Install rubber isolator in canister brackets. 


4. Slide canister brackets with rubber isolators onto 


Sn an 


9. 


mounting brackets. 


Install assembly mounting nut. 


Connect electrical connector. 
Connect the EVAP line. 
Install the inner splash shield. 
install tire. 


10. Lower vehicle. 


j1. Connect negative battery cable. 
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CAP - FUEL FILLER 
DESCRIPTION 


The plastic fuel fill cap is threaded/quarter turn onto the end of the fuet filer tube. It's purpose is fo retain vapors 
and fuel in the fuel tank. 


OPERATION 


The fuel filer cap incorporates a two-way rellef valve that is closed to atmosphere during normal operating condi- 
tians. The relief valve is calibrated to open when a pressure of 17 kPa (2.5 psi) or vacuurn of 3 kPa (12 in. Hg) 
occurs in the fuel tank. When the pressure or vacuum is relieved, the valve returns to the normally closed position. 


CAUTION: Remove the fuel filler cap te release fuel tank pressure before disconnecting any fuel systern 
componeni. 
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SOLENOID - EVAP/PURGE 
REMOVAL 


The solencid attaches to a bracket near the right rear 
of the engine. The solenoid will not operate unless it is 
instalied correctly. 


1. Location for 5.7L engine. 


ww ee 
Sacra 


2. Location for 2.7 and 3.5L. engine. 

3. Disconnect electrical connector from solenoid. 
4. Disconnect vacuum tubes from solenoid. 

5. Remove solenoid from bracket. 


INSTALLATION 


The solenoid attaches to a bracket near the air cleaner. The solenoid will not operate unless it is installed correctly. 
The top of the solenoid has TOP printed on it. The solenoid will not operate unless it is installed correctly. 


> ¢ 


1. Location for 2.7 and 3.5L engines. 


Location for 5.7L engine. 

install solenoid on bracket. 

. Gonnect vacuum tube to solenoid. 

. Connect electrical connector to solenoid. 
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SWITCH-EVAP SYSTEM MONITOR 


OPERATION 


The ESIM (Evaporative System Integrity Monitor) is 
very similar to the NVLD. However, the design of the 
ESIM has been simplified and unftike the NVLD the 
ESIM does not require a solenoid. The ESIM mounts 
directly to the canister, eliminating the need for a 
mounting bracket. It is critical that the ESIM is 
mounted vertically. On vehicles where the canister is 
mounted or an angle, the ESIM requires an adaptor 
to maintain a vertical position. When the ESIM is 
installed vertically, the electrical connector is in the 3 
o'clock position. 
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SYSTEM 


- Intake Manifold 
- Throttle Body 

- Purge Solenoid 
« Filter 

- ESIM 

- Vapor Canister 
- Gontral Valve 

- Fuel Tank 

~ Gas Cap 
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The ESIM assembly consists of a housing, a small 
weight and a large weight that serve as check valves, 
a diaphragm, a switch and a cover. There is one large 
weight and one small weight check vaive in the ESIM 
assembly. A seal is attached at the end of each 
weighted check valve. The large weight check valve 
seals for pressure. The small weight check valve seals 
for vacuum. The weighted check valves are contained 
within the ESIM housing. 


EXPLODED VIEW 


- ESIM Housing 

« Diaphragm 

» Switch 

- Cover 

- Small Check Valve 
- Large Check Valve 
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The ESIM (Evaporative System Integrity Monitor}, = 
while physically different than the NVLD system, per- — 
forms the same basic function as the NVLD does — G 

controlling evaporative emissions. The ESIM has been | 
simplified because the solenoid used on the NVLD is | | 
not used on the ESIM. | 


During refueling, pressure is built up in the evapora- 


tive system. When pressure reaches approximately .5 
inches of water, the large check vaive unseats and 


The ESIM consists of housing, two check valves | o | 
{sometimes refarred to as weights), a diaphragm, a | 
switch and a cover. The larger check vaive seais for | pl 
pressure and the smaller one seals for vacuum. () | b (2) | 

| 


pressure vents to the fresh air filter. 


| 
| 
| 
| 
Conversely, when the system cools and the resulting | 
vacuum lifts the small check valve from us seat and 4 
allows fresh air to enter the system and relieve the | 
vacuum condition. When a calibrated amount of vac- LL 
uurn is achieved in the evaporative system, the dia- CUT AWAY OF MODULE 
phragm is pulled inward, pushing on the spring and 
closing the cantacts. 


S786e435 


1 - Large Check Valve 
2 ~ Fresh Air inlet 


The ESIM conducts test on the evaporative system as 3 - Diagram 
follows: An engine off, non-intrusive test for small ee dieenrtietr Ala 
; i) ; & - Vapor Canister 


leaks and an engine running, intrusive test for medi- 
um/large leaks. 


The ESIM weights seal the evap. systern during engine off conditions. If the evap. system is sealed, it will be pulled 
into a vacuurn, either due to the cool down frorn operating temperature or diurnal ambient temperature cycling. 
When the vacuum in the system exceeds about 1" H20, the vacuum switch closes. The switch closure sends a 
signal to the NGC. in order to pass the non-intrusive smail leak test, the ESIM switch must close within a calculated 
amount of time and within a specified amount of key-off events. 
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if the ESIM switch does not close as specified, the test is considered inconclusive and the intrusive engine running 
test will be cun during the next key-on cycle. This intrusive test will run on the next cold engine running condition. 


Gonditions for running the intrusive test are: 

e After the vehicle is started, the engine coolant ternperature must be within 10° C (50°F) of ambient to indicate 
& cold start. 

« The fuel level must be between 12% and 88%. 

e The engine must be in closed loop. 

® Manifold vacuum must be greater than a minimum specified value. 

« Ambient temperature must be between 4° C and 37° C (39° F and 98° F) and the elevation level must be 
oelaw 8500 feet. 


The test is accomplished by the NGC activating the purge solenoid to create a vacuum in the evaporative system. 
The NGC then measures the amount of time it takes for the vacuurn to dissipate. This is known as the vacuum 
decay method. If the switch opens quickly a large leak is recorded. If the switch opens after a precetermined 
amount of time, then the small leak matures. If the switch does not close, then a general evaporative jailure is 
recorded. The purge monitor tests the integrity of the hose attached between the purge valve and throttle body/ 
intake, The purge monitor is a two stage fest and it rums only after the evaporative system passes the small leak 
test. 


Even when all of the thresholds are met, a srnall leak won't be recorded until after the medium/large leak monitor 
has been run. This is accomplished by the NGC activating the purge solenoid to create a vacuum in the evaporative 
system. The NGC then measures the amount of time it takes for the vacuum to dissipate. This is known as the 
vacuum decay method. lf the switch opens quickly a large leak is recorded. If the switch opens after a preceter- 
mined amount of time, then the small leak matures. If the medium/large leak test runs and the ESIM switch doesn’t 
close, a general evaporative test is run. The purge solenoid is activated for approximately 10 seconds, increasing 
the amount of vacuum in the system. IF the ESIM switch closes after the extended purge activation, a large leak 
fault is generated. If the switch doesn’t close, a general evaporative system fault is generated. 


The purge monitor tests the integrity of the hose attached between the purge valve and throttle body/intake. The 
purge monitor is a two stage test and it runs only after the evaporative system passes the small leak test. 


Stage one of the purge monitor is non-intrusive. NGC monitors the purge vapor ratio. If the ratio is above a cali- 
brated specification, the monitor passes. Stage twe is an intrusive test and it runs only if stage one fails. During the 
stage two test, the GPEC commands the purge solenoid to flow at a specified rate to force the purge vapor ratio to 
update. The vapor ratio is compared to a calibrated specification and if it is less than specified, a one-trip failure is 
recorded, 


The ESIM switch stuck closed monitor checks to see if the switch is stuck closed. This is a power down test thai 
runs at key-off; when the NGC sees 0 rprn’s, the purge solenoid is energized for a maximum of 30 seconds, venting 
any vacuum trapped in the evaporative system. If the switch opens or was open before the test began, the monitor 
passes. If the switch doesn’t open, the monitor fails. This is a two-trip MIL. The star scan tool can be used fo force 
the ESIM switch stick closed monitor to run. 


The NGC also uses the ESIM to detect a loose or missing gas cap. The NGC controller tooks for a change in the 
fuel level (25% minimum) and then gas cap is loose ar missing. If a mediurr/large leak is detected, a loose gas cap 
light illuminates and a pending one-trip fault code is set. On the NGC, this is a three-trio fault before the code 
matures 
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VALVE - POSITIVE CRANKCASE VENT 


REMOVAL 


2.7L 


The Positive Crankcase Ventilation (PCV) valve is 

located under the intake manifold on the right bank of 

the engine. 

1. Loosen the hose clamp (2) from air inlet tube (1). 
Position the tube (1) away from the throttle body. 


2. Remove the Exhaust Gas Fecirculation (EGR) 
_ Valve tube, refer to (Refer to 25 - EMISSIONS 
CONTROL/EXHAUST GAS RECIRCULATION/ 
TUBE - REMOVAL). 


3. Remove the PCV hase (2) from valve (1). 


| 
SS 
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NOTE: The upper intake manifold just needs to be 
loosened and position aside enough to gain 
access to the PCV. 


4, Loosen the intake manifold bolts and position the 
intake manifold aside enough to gain access to the 
PCV valve, refer to (Refer to 9 - ENGINE/MANI- 
FOLDS/ANTAKE MANIFOLD - REMOVAL). 


5. Remove PCV valve (2) from the cylinder cover (1). 


3.5L 


1. Remove positive crankcase ventilation (PCV) hose 
(3) from PCV valve (2). 


2, Unscrew PCV valve (2) from valve cover (1). 


Sickoed? 


> 4 


§.7L. 


The PCV valve (3) is mounted into the top/right side of 


the intake manifold (2). 


1. 


2. 


The PCV valve (1) is sealed to the intake manifold 
with two O-rings (2). 

Remove PCV valve by rotating counter-clockwise 
90 degrees until locating tabs (3) have been freed, 
After tabs have cleared, pull valve straight up from 
intake manifold, 


After valve is removed, check condition of two 
valve O-rings (2). 
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6.1L 

The PCV valve (1) is threaded into the right-front cor- 
ner of the intake manifold. 

1. Remove rubber hose (2) from PCV valve. 

2. Unscrew PCV vaive (1) from intake manifoid. 


INSTALLATION 


2.7L. 


1. Install Positive Crankcase Ventilation (PCV) valve Pane CENCE eee ee 
(2) to cylinder cover (1). 

2. Install the intake manifold refer to (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD 
INSTALLATION). 


871 c0c1ds 
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3. install the PCV hose (2) to PCV valve (1). 


4, Install the Exhaust Gas Recirculation (EGR) Valve 
tube refer to (Refer to 25 - EMISSIONS CON- 
TROL/EXHAUST GAS RECIRCULATION/TUBE - 
INSTALLATION). 


5, Install the air iniet hose (1} to throttle body. Tighten 
Clamp (2). 


3.5L 


1. Install positive crankcase ventilation (PCV) vaive 
(2) to valve cover (1} and tighten to 4 N-m (36 in. 
ibs.). 


2. Install PCV hose (3} ta PCV valve (2). 
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5.7L 


1. Clean out intake manifold opening. 


2. Check condition of two O-rings (2) on PCV valve 
(1). 
3. Apply engine oil to two O-rings. 


SOMO 1ad 


4. Place PCV valve (3) into intake manifold and rotate 
90 degrees clockwise for installation. 
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6.1L 


1. Check condition of PCV vaive o-ring (2). — 


2. Check condition of PCV valve threads (3). Clean if 
necessary. 


Si Sbbe3? 


The PCV vaive (1) is threaded into the right-front cor- 
ner of the intake manifold. 


3. Install valve (1) into intake manifold. 
4. Install rubber hose (2) to valve. 


cy 
BtSbbect 


25-30 EXHAUST GAS RECIRCULATION 


EXHAUST GAS RECIRCULATION 


TABLE OF CONTENTS 


page 
SENSOR - EGR BACK PRESSURE 
DESCRIPTION vac34.0500. doc uewrmeek $404 cede 31 
OPERATION 4 ge.ceycx nce wowed Abbi a ewneay 3 
REMOVAL wccnwclod dee reuioered ved weenie ea ean 31 
INSTALBEATION. -ceasGinat ital oh beads eb hawk 31 
TUBE - EXHAUST GAS RECIRCULATE 
REMOVAL 
Z.7L- LOWER TUBE oo... ccc eee eee 32 
2.7L - UPPER TUBE ..... 0... ce eee 34 
SB ou ca tt ad vie ed Wale ake a eet teen 36 
INSTALLATION 
2.7L» LOWER TUBE ...........2... 0000 canes 38 
27G% UPPER TUBE is semiasde todaeye saan 40 
la, Si ates ML AE te CAs er et Ae Ab 42 


VALVE - EXHAUST GAS RECIRCULATE 
DESCRIPTION osc) vieeesbareteatnatnd Se cng en ndeelacd 


Lx 
page 
OPERATION tic faeces taaeiaed Re oye Needle es 45 
REMOVAL 
2H oho duneaa ie kop edna D652 o ewe dae iA 45 
SiO1e yee heed sb Coad Oa glee aha gs Ona ne Seales 47 
BE eet ioteot Riser ai litha Gok Bh aeninn Celene Raps antiterage wee See 49 
INSTALLATION 
Cel States Pana ahs Wine Ag i Suns Seeds 51 
SOLE casa. siareiaind Gartele Sete oie esce es, BAA Ae oconrea Se 53 
STL ceo Mena ie bake Saas Gunn ee Sa TA aes bee 55 
VALVE - EGR DIESEL 
REMOVAL 
S.0be DIESER (5 scien pulcbe i eaate Ae gaan 56 
INSTALLATION 
S.0L= DIESEL, si6sbdew lees reed cat te Ce eae 56 


LX EXHAUST GAS RECIRCULATION 25 - 31 


SENSOR - EGR BACK PRESSURE 
DESCRIPTION 


The EGR back pressure sensor is located in the exhaust stream next to the EGR valve. The sensor determines the 
exhaust pressure before the catalytic converter. The ECM uses the EGR back pressure sensor for engine protection 
and exhaust gas turbocharger orotection. 


Te prevent damage to the turbocharger from overheating and/or overspeeding, the ECM monitors the exhaust pres- 
sure upstream of the turbocharger. At high exhaust backpressures, the speed of the turbocharger drops and con- 
sequently the boost pressure drops. The ECM adjusts the guide vanes in the turbocharger to regulate the boost 
pressure, 


WARNING: If the exhaust backpressure is too high, the ECM switches to limp-in mode to protect the tur- 
bocharger. The limp-in mode can only be reset by restarting the engine. 


OPERATION 


The exhaust gas effects a sensor membrane that acts against a potentiometer internal to the sensor. The potenti- 
ometer changes the resistance value and thus influences the signal voltage of the sensor. 


REMOVAL 


1. Disconnect the negative battery cable. 
2. Remove the engine cover. 

3. Disconnect the sensor electrical sensor. 
4. Remove the sensor. 


INSTALLATION 


1. Install the EGR back pressure sensor. 

2. Connect the engine wiring harness electrical connector. 
3. Install the engine cover. 

4. Gonnect the negative battery cable. 
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TUBE - EXHAUST GAS RECIRCULATE 


REMOVAL 


25 - 32 


2./L - LOWER TUBE 


1. Disconnect negative batlery cable. 


2. Remove purge solenoid from bracket. 
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3. Relocate the purge solenoid. 


4. Uniock and disconnect the slectrical connector 
from EGR valve. 


§. Rernove the bolts from the lower tube to exhaust 
manifold. 

6, Remove the lower tube bolts to EGR valve (3). 

7, Rernove lower tube from vehicle. 

8, Clean gasket surfaces on the EGR valve. Note that 
any [cose dirt can lodge between the pintle and the 


seat and cause valve leakage that will give a rough 
idle and depressed manifold vacuum. 


9. Clean mounting surface. 


25-34 EXHAUST GAS RECIRCULATION 


2.7L - UPPER TUBE 


1. EGR system components and location. Upper tube 
(2), EGR vaive (1), and Lower tube (3). 


2. Disconnect negative battery cabie. 


3. Remove purge solenoid from bracket. 
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4. Relocate the purge solenoid. 


5. Unlock and disconnect the electrical connector 
from EGR valve. 


6. Remove upper tube bolts to EGR valve (2). 
7. Remove upper tube from intake manifold. 


NOTE: Replace the EGR tube gasket and silicone 
rubber seals any time the EGR tube is removed 
from the intake manifold. 


8. When removing EGR upper tube assembly being 
careful not to drop the silicone rubber seals in the 
intake manifold. Clean gasket surfaces on the EGR 
valve, Note that any loose dirt can lodge between 
the pintle and the seat and cause valve leakage 
that will give a rough idle and depressed manifold 
yacuum. 


9, Clean mounting surface. 
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3.5L 


1. Disconnect negative battery cabie. 
2, Remove purge solenoid fram bracket. 


Zs : 5; SS 


3. Relocate the purge solenoid. 
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4. Unlock and disconnect the electrical connector 
fram EGR valve. 


5. Remove the wiper module, (Refer to 8 - ELECTHI- 
CALAVIPE RSANASHERS/WIPER MODULE - 
REMOVAL). 

6. Remove shock tower brace and relocate. 


7. Remove the upper intake manifold, (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
REMOVAL). 
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8. EGR valve (2) and tube (4). 
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9. Remove tube bolts (1) to EGR valve (2). 
10. Remove tube (1) from intake manifold. 


NOTE: Replace the EGR tube gasket and silicone 
rubber seals any time the EGR tube is removed 
from the intake manifold. 


11. When removing EGR upper tube assembiy being 
careful not to drop the silicone rubber seals in the 
intake manifold. Clean gasket surfaces on the 
EGR valve. Note that any loose dirt can lodge 
between the pintle and the seat and cause vaive 
leakage that will give a rough idle and depressed 
manifold vacuum. 


12. Clean mounting surface. 
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INSTALLATION 
2.7L - LOWER TUBE 


1, Clean mounting surface. 
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LX 


Install the lower tube to vehicle. 

install the lower tube bolts to EGA valve (3). 
install the lower tube bolts to exhaust manifold. 
Tighten the lower tube io EGR valve bolts (3) to 15 
Nem (41 ft. lbs.) torque. 

§. Tighten the lower tube to exhaust manifold bolts to 
31 Nem (23 ft. ibs.) torque. 


APkwN 


7. Connect the electrical connector to EGR valve and 
flock. 


8 Relocate the purge solenoid. 


9. Install purge solenoid to bracket. 
10. Connect negative battery cable. 
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2.7L - UPPER TUBE 


CAUTION: Do Not use metal scrapers when clean- 
ing the mounting surface of the EGR valve. Dam- 
age from scratching the surface may cause an 
improper seai. 


1. Clean EGR tube mounting surlace on the EGR 
valve. 

2. Install new gasket between the EGR valve and 
tube and install bolis (2). Tighten the upper tube fo 
EGR valve bolts to 15 Nem (11 ft. Ibs.) 


NOTE: install new rubber silicone seals on intake 
manifold end of EGR tube any time it is removed 
from the intake manifold. 


3. Verify the upper EGR tube sea! (1) is positioned 
correctly on the EGR tube assembly. 


NOTE: The EGR tube flange does not need to be 
flush with the intake manifold to be sealed. The 
EGR tube flange can be up to 2mm from intake 
manifold and stil be sealed. This design allows 
the EGR tube position to vary with the tolerance 
stack up and remain properly sealed. 


4. Install the EGR tube (3), and verify the seal is cor- 
rectly positioned in the intake manifold. 
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5. Connect the electrical connector to EGR valve and 
iock, 
&. Relocate the purge solenoid. 


7. Install purge solenoid to bracket. 
8. Connect negative battery cable. 
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3.5L 


1. 
2. 


5. 
6. 


Clean mounting surface. 


install new rubber silicone seals on intake manifold 
end of EGR tube, 


. Lubricate the EGR mounting tube hole in the intake 


manifold with clean soapy water. Do not lubricate 
the EGR tube or seal. 

Install tube into the intake manifold being careful 
that the silicone rubber seals are correctly installed 
and undamaged. 


Install the tube bolts to EGR valve. 


Tighten the EGR tube to EGR valve bolts (1). 
Tighten to 15 N-m (11 ft. Ibs.) torque. 
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7, Connect the electrical connector to EGR valve and 
lock. 


8. Verify that no wiring harnesses or hoses are con- 
tacting the EGR tube. 


9. Install upper intake manifold, (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - 
INSTALLATION). 


NOTE: instal! new rubber silicone seals on intake 
mantiold end of EGR tube any time it is removed 
from the intake manifold, 


10. Verify the upper EGR tube seal (1) is positioned 
correctly on the EGR tube assembly. 


Sitveasee 


tener 


NOTE: The EGR tube flange does not need to be [ 
flush with the intake manifold to be sealed. The | 
EGR tube flange can be up to 2mm from intake 
manifold and still be sealed. This design allows 

the EGR tube position to vary with the tolerance 
stack up and remain properly sealed. 


11. Instail the EGR tube (3), and verify the seal is cor- 
rectly positioned in the intake manifold. 
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12. 
13. 


14, 
15. 


-44 EXHAUST GAS RECIRCULATION 


install ine shock tower brace. 


install the wiper module, (Refer to 8 - ELECTR 
CAL/WIPERS/WASHERS/WIPER MODULE - 
INSTALLATION). 


Install purge solenoid to bracket. 
Connect negative battery cable. 
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VALVE - EXHAUST GAS RECIRCULATE 
DESCRIPTION 


The EGR valve consists of three major components. First there is the pintle, valve seat, and housing which contains 
and regulates the gas flow. Second there is the armature, return spring, and solenoid coil to provide the operating 
force to regulate the flow by changing the pintle position. The solenoid coil assembly is in parallel with a diode and 
connects to the two connectors in the connector assembly. The third major component which senses pintle position 
and is connected to the three connectors in the electrical connector. 


OPERATION 


The exhaust gas recirculation flow is determined by the engine controller. For a given set of conditions, the engine 
controller knows the ideal exhaust gas recirculation flow to optimize NOx and fuel economy as a function of the 
pintle position. Pintle position is obtained from the position sensor. The engine controller adjusts the duty cycle of 
128 Hz power supplied to the solencid coil to obtain the correct position. 


REMOVAL 
2.7L 


WARNING: The normal operating temperature of 
the exhaust gas recirculate (EGR) valve and tube 
is very high. Therefore, never work around or | 
attempt to service any engine component until it is 
completely cooled. 


NOTE: It is very important to disconnect the bat- 
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tery due to the addresses (cells) within the engine ps : 
controller that store learned values related to pow- o~£ : 
ertrain operation. A malfunctioning EGR system soe 

can cause bad values to be stored in these celis i, 


that can cause an erroneous fault to occur after ia ~ 

: i i F oa 
the system is repaired. Disconnecting the battery © 
for at least two minutes will remove all power from 
the controller and reset these ceils to norrnal 
default values. 
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1. EGR system components and location. Upper tube 
(2), EGR valve (1), and Lower tube (3). 


2, Use a diagnostic scan tool to record any DTC’s (Diagnostic Trouble Codes). 
3. Disconnect and isolate negative battery cable at battery. 
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4. Remove purge solenoid from bracket. 


5. Relocate the purge solenoid. 


6. Unlock and disconnect the electrical connector 
frorn EGR valve. 


7. Remove the bolts from the EGR tube to exhaust 
manifold. 


8. Remove the lower tube bolts to EGR valve and 
remove tube(3}. 


9. Remove upper tube bolts to EGR valve (2). 
10. Remove the EGR valve mounting bolts (4). 
17. Remove valve from vehicle. 
i2, Clean mounting surface. 
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3.5L 


WARNING: The normal operating temperature of 
the exhaust gas recirculate (EGR) vaive and tube 
is very high. Therefore, never work around or 
attempt te service any engine component until it is 
completely cooled. 


NOTE: it is very important to disconnect the bat- 
tery due to the addresses (cells) within the engine 
controller that store learned values related to pow- 
ertrain operation. A malfunctioning EGR system 
can cause bad values io be stored in these cells 
that can cause an erroneous fault to occur after 
the system is repaired. Disconnecting the battery 
for at least two minutes will remove all power from 
the controller and reset these cells to normal 
default values. 


1. Use a diagnostic scan tool to record any DTC's 
(Diagnostic Trouble Codes). 


2. Disconnect and isolate negative battery cable at battery, 
3. Remove purge solenoid from bracket. 
4. Relocate the purge solenoid. 
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5. Unlock and discannect the electrical connector 
fromm EGR valve. 

6. Remove the wiper module, (Refer to 8 - ELECTRI- 
CALAVIPERS/WASHERS/WIPER MODULE . 
REMOVAL). 

7. Remove shock tower brace and relocate. 

8 Hemove the upper intake manifold, (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD “ 
REMOVAL). 


g. EGR valve (2) and tube (1). 
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10. 
it. 
i2. 


13. 
14. 
15. 


Remove tube bolts (1) to EGR vaive (3). 
Remove tube (1) from intake manifold. 

When removing EGR upper tube assembly being 
careful not to drop the silicone rubber seals in the 
intake manifold. Ciean gasket surfaces on the 
EGR valve. Note that any loose dirt can lodge 
between the pintle and the seat and cause valve 


leakage that will give a rough idle and depressed 
manifold vacuum. 


Remove EGR valve mounting bolts (2). 
Remove EGR valve from vehicie. 
Clean mounting surface. 


5.7L 


The 


electronic EGR valve and solenoid assembly (3) 


is attached to the front of the right cylinder head (1). 
An exhaust gas routing tube connects the EGR valve 
to the intake manifold. 


1. Use a diagnostic scan tool to record any DTC's 
(Diagnostic Trouble Codes). 


2. Disconnect and isolate the negative battery cable. 
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3. Disconnect electrical connector (1) from EGR sole- Na T& / f 
noid (2). AS fo 
4. Remove two bolts (3) connecting EGR tube (4) to WwW ©) 7 


valve assembly. 


5. Remove gasket located between EGR tube flange 
and EGR valve assembly. 


A\ / 7 


6. Remove two mounting bolts (2). 
7. Separate valve assembly (3) from cylinder head 
| 
| 


(1). 
8. Remove and discard metal gasket located between 
cylinder head and valve assembly. 
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INSTALLATION 
2.7L 


1. 


10. 


TH. 


12. 


Clean mounting surface. 


Install EGR valve. 
install the EGR valve mounting bolts (1). 


inspect rubber silicone seals on intake manifold 
and of EGR tube. 

install upper tube inte the intake manifold, being 
careful that the silicone rubber seals are correctly 
installed and undamaged. 

install new gasket between the EGR valve and 
upper tube and install bolts (2). 


install the lower tube to exhaust manifold. 


Install new gasket between the EGR valve and 
lower tube and install bolts (3). 
Tighten the lower tube to EGR valve bolts (3) to 15 
Nem CH ft. fbs.). 

Tighten the lower tube to exhaust manifold bolts 
to 31 Nem (23 ft. Ibs.). 

Tighten the upper tube to EGR valve bolts (2) to 
15 Nem (11 ff. lbs.). 
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Tighten EGR valve to cylinder head bolts (1) to 30 N-m (22 ft. Ibs.). 


LX 
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43. Connect the electrical connector to EGR valve 
and tock. 


14. Relocate the purge solenoid. 


15. Install purge solenoid to bracket. 
16. Connect negative battery cable. 


17. Using a diagnostic scan tool, erase any previously 
recorded DTC’s (Diagnostic Trouble Codes), 
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3.5L. 


1. Clean mounting surface. 

2. Inspect rubber silicone seals on intake manifoid 
end of EGR tube. 

3. Install tube into the intake manifold being careful 
that the silicone rubber seals are correctly installed 
and undamaged. 
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install EGR valve, gasket and mounting bolts (2). BTS TB si aoe a ER Ss St ee st 
Tighten bolts to 30 N-m (22 ft. fbs.}. 


5. Install new gasket between the EGR valve (3) and 
tube arid install bolts (1). Tighten bolts to 15 Nem 
(11 ft. Ibs.). | 
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6. Cormmect the electrical connector to EGR valve and 
lock. . 

7. Install upper intake manifold, (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - INSTALLA- 
TION). 

8. Install the shock tower brace. 


9. Install the wiper module, (Refer to 8 - ELECTRI- 
CALAVIPERSAVASHERS/WIPER MODULE - 
INSTALLATION}. 


410. Relocate ihe purge solenoid. 


44, Install purge solenoid to bracket. 
iz. Connect negative battery cable. 


13. Using a diagnostic scan tool, erase any previously 
recorded DTC's (Diagnostic Trouble Codes). 
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5.74 
1. Position a new metal gasket between cylinder head 
(1) and valve assembly (3). 


2, Install two mounting belts (2) and tighten. Refer to 
Torque Specifications. 


3. Clean EGR tube where it joins EGR valve. 

4. Position new gasket between EGR tube flange and 
EGR valve assernbly, 

5. Install two bolts (3) connecting EGR tube (4) to 
valve assernbly (2). Tighten bolts. Refer to Torque 
Specifications. 

6. Gonnect electrical connector (1) to EGR solenoid 
(2). 

7. Goannect negative battery cable. 


8. Using a diagnostic scan tool, erase any previously 
recorded DTC’s (Diagnostic Trouble Codes). 
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VALVE - EGR DIESEL 


REMOVAL 
3.0L - DIESEL 


1. 
2. 


Disconnect the negative battery cable. 


Remove engine cover (Refer to 9 - ENGINE - 
REMOVAL). 

Disconnect the EGR valve wiring hamess connec- 
tor. 


Remove EGR valve retaining bolis and valve, dis- 
card the gasket. 


INSTALLATION 
3.0L. - DIESEL 


1. 
2. 


Clean EGR valve sealing surfaces. 


Lubricate the seal and install the EGR valve in 
intake manifold. Tighten EGR valve retaining bolts 
to 9 Nem (80 Ibs.in). 


Connect the EGR valve wiring harness connector. 


. Install engine cover. (Refer to 9 - ENGINE - 


INSTALLATION) 


. Connect the negative batlery cable. (Refer to 8 - 


ELECTRICAL/BATTERY SYSTEM/CABLES  - 
INSTALLATION) 
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ON-BOARD DIAGNOSTICS 


DESCRIPTION 
GLOSSARY OF TERMS 


Accelerator Pedal Position Sensor 
| Ambient Air Temperature 


| Anti-Lock Brake System _ 
| Auto Shut Down 
| Barometric 


Central Gateway 
| Crankshaft Position Sensor 
| Camshaft Position Sensor 


‘Compass/Mini-Trip Computer 
Diesel Cabin Heater Assist 


Data Link Connector 


C ~ | Engine Coolant Temperature 


ECM | Engine Control Module 


PEATX Electronic Autornatic Transaxle 
os . 


Exhaust Gas Recrculaton 


ETC Electronic Throttle Control 
GEN , Generator 


GPEC Global Powertrain Engine Controller 
| Front Control Module pee ane 


| Final Drive Control Module | 
| intake/intet Air Temperature , 
Esc 

Ignition Off-Draw 
"| Integrated Power Module — 
| deep Truck Engine Controller 


| Leak Detection Purp 


Manifold Air Pressure 
Muhi Displacement System 

Mechanical instrument Cluster 
| Malfunction Indicator Lamp 
~~ T Manifold Tuning Valve 


MAP 


| Next Generation Controller 
| Natural Vacuurn Leak Detection 


xygen Sensor 


| Programmable Communication Interface 


LX ON-BOARD DIAGNOSTICS 25 - 59 
Next Generation Controller 
| Powertrain Control Module 
Positive Crankcase Ventilation 


Peripheral Expansion Port 
_[ Single Board Engine Controller 
| Steering Control Module _ 
Speed Control 


| ae CNET Taner 7 ea 
| Sentry Key immobilizer System 
| Sentry Key Remote Entry Moduie 


‘Sentry Key Remote entry System 


1 Solenoid 


| Short Runner Valve _ 
_ | Transmission Control Module ~ “a 
| 
Throttle Inlet Pressure ee 
| “Totally integrated Power Module 
= So Readannb inca tees 
“Tire Pressure Monitor System 
TAS 


WCM Wireless Control Module 


OPERATION 
OBD if MONITOR RUN PROCESS 


The following procedure has been established to assist technicians in the field with enabling and running OBD Il 
Monitors, The order listed in the following procedure is intanded to allow the technician to effectively complete each 
monitor and to set ihe CARB Heaciness Status in the least time possible. 


NOTE: 

Once the monitor run process has begun, do not turn off the ignition. By turning the ignition key off, mon- 
itor enabling conditions will be lost. EVAP Monitor runs after key off. By performing a Battery Disconnect, 
or Selecting Erase DTCs, the CARB Readiness and all additional OBD Hi information will be cleared. 


Monitor Preliminary Checks: 
1. Plug a scan tool into the vehicle’s Data Link Connactor (DLC). 
2. Turn the ignifion, KEY ON - ENGINE OFF, Watch for MIL Jamp Humination during the bulb check. MIL lamp must 
have iluminated, # not, repair MIL lamp. 
3. Using a scan tool check for Powertrain related DTCs. 
» Verify that No Emissions Related DTCs are Present. If an Emissions DTC is Present, the OBD I! Monitors may 
not run and the CARB Readiness will not update. 
« The Emissicns related DTC, will need to be repaired, then cleared. By clearing DTCs, the OBD Monitors will 
need to be run-and completed to set the CARB Readiness Status. 
Using the scan tool check the CARB Readiness Status. 
Do all the CARB Readiness Status Locations read YES? 
« YES - all monitors have been completed and this vehicle is ready to be [/M or Emission Tested, 
« NO - then the following procedure needs to be followed to run/complete all available monitors. 
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NOTE: 

Gnly the monitors, which are not YES in the CARB Readiness Status, need to be completed. Specific cri- 
teria need to be met for each monitor. The most efficient order io run the monitors has been outlined below, 
including suggestions to aid the process. 


Evaporative Emission System Leak Detection with Purge Monitor 


This monitor requires a cool down cycle, usually an overnight soak for at least 8 hours withoul the engine running. 
The ambient temperature must decrease overnight - parking the vehicle outside is advised. To run this test the fuel 
level must be between 15-85% full. Criteria for EVAP monitor: 


« Engine off time greater than one hour. 

e Fuel Level between 15% and 85%. 

« Start Up ECT and IAT within 10°C (18°F). 

« Vehicle started and run until Purge Monitor reports a result. 


NOTE: if the vehicie does not report a result and the conditions where correct. It may take up to two weeks 
to fail the small leak monitor, DO NOT use this fest to attempt to determine a fault. Use the appropriate 
service information procedure for finding a small leak. If there are no faults and the conditions are correct 
this test will run and report a pass. Note the Small leak test can find leaks less than 10 thousands of an 
inch. If a small ieak is present It takes approximately one week of normal driving to report a failure. 


Catalyst / O2 Monitor 


The Catalyst and O2 Monitor information are acquired and processed at the same time. Most vehicles will need to 
be driven at highway soeed {less than 50 mph) (73km/h) for a few minutes. Some vehicles run the monitor at idle 
in drive. fi the vehicle is equipped with a manual transmission, using 4th gear may assist in meeting the monitor 
running criteria. 

e Engine RPM between 1200 to 3000. 

« Engine temperature greater than 70°C (158°F) 

# Engine run time greater than 92 seconds 

« MAP between 10 - 20 kPa {7.5 - 15 Ha) 

« Vehicle speed between 20 - 70 mph (28-103 krn/h) 


EGR Monitor 


After the vehicle has reached the below conditions and during a throtte decel the EGR moniter will run. 
* Engine RPM between 1375 - 2500 
e Engine temperature greater than 70°C (158°F) 
e Engine run time greater than 125 seconds 
e Vehicle speed between 25 - 70 mph (37-103 km/h) 


O2 Sensor Heater Monitor 


This monitor is now continuously running once the heaters are energized. Pass information will be processed at 
power down. 


Mis-Fire Monitor 


The Misfire Monitor is a continuous two-trio monitor. The monitor uses two different tests/counters: 


NOTE: The Adaptive Numerator must be learned before the PCM will run the Mis-Fire Monitor. The PCM 
updates the Adaptive Numerator at every key-ON, and is relearned after battery disconnect. The Misfire 
Monitor will not run until the Adaptive Numerator has updated since the last battery disconnect. If the Adap- 
tive Numerator is equal to the default value then the PCM knows that the Adaptive Numerator has not been 
learned and does nat permit the Mistire Monitor to run. If the Adaptive Numerator exceeds a calibrated per- 
centage, the PCM sets a DTC for CKP NOT LEARNED and illuminates the MIL. 


« 200 Revolution Counter - Looks for mistire that can cause immediate catalyst damage. 
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e 1000 Revolution Counter - Looks for misfire that cam cause emissions to increase 1.5 times the Federal Test 
Procedure (FTP) standards. This test must also identify misfire percentages that might cause a “durability dem- 
onstration vehicle” to fail an Inspection and Maintenance Program tailpipe emissions test. 
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TASK MANAGER 
DESCRIPTION 


The PCM is responsible for efficiently coordinating the operation of all the emissions-related components. The PCM 
is also responsible for determining if the diagnostic systems are operating properly. The software designed to carry 
out these responsibilities is call the “Task Manager’. 


OPERATION 


The Task Manager determines when tests happen and when functions occur. Many af the diagnostic steps required 
by OBD I! musi be performed under specific operating conditions. The Task Manager software organizes and pri- 
oritizes the diagnostic procedures. The job of the Task Manager is to determine if conditions are appropriate for 
tests to be run, monitor ihe parameters for a trip for each test, and record the results of the test. Following are the 
responsibilities of the Task Manager software: 


e Test Sequence 

« MIL Hlumination 

e Diagnostic Trouble Codes (DTCs) 
« Trip Indicator 

« Freeze Frame Data Storage 

e Similar Conditions Window 
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Test Sequence 


In many instances, emissions systems must fail diagnostic tests more than once before the PCM illuminates the 
MIL. These tests are known as ‘two trip monitors.’ Other tests that turn the MIL lamp on after a single failure are 
known as ‘one trip monitors.’ A trip is defined as ‘start the vehicle and operate it to meet the criteria necessary to 
run the given moniter.’ 


Many of the diagnostic tests must be performed under certain operating conditions. However, there are times when 
tesis cannot be run because another test is in progress (conflict), another test has failed (pending) or the Task 
Manager has set a fault that may cause a failure of the test (suspend). 


Pending 


Under some situations the Task Manager will not run a monitor if the MIL is illuminated and a fault is stored from 
another monitor. In these situations, the Task Manager postpones monitors pending resolution of the original fault. 
The Task Manager does not run the test until the problem is remedied. 


For example, when the MIL is illuminated for an Oxygen Sensor fault, the Task Manager does not run the Catalyst 
Monitor until the Oxygen Sensor fault is remedied. Since the Catalyst Monitor is based on signals frorn the Oxygen 
Sensor, running the test would produce inaccurate results. 


Conflict 


There are situations when the Task Manager does not run a test if another monitor is in progress. in these situa- 
tions, the effects of another monitor running could result in an erroneous failure. If this conflict is present, the mon- 
itor is not run until the conflicting condition passes. Most likely the monitor will run later after the conflicting monitor 
has passed. 


For example, if the Fuel System Monitor is in progress, the Task Manager does not run the catalyst Monitor. Since 
bath tests monitor changes in alrfuel ratio and adaptive fuel compensation, the monitors will conflict with each other. 


Suspend 


Occasionally the Task Manager may not allow a two trip fault to mature. The Task Manager will suspend the matur- 
ing of a fault if a condition exists that may induce an erroneous failure. This prevents iluminating the MIL for the 
wrong fault and allows more precise diagnosis. 


For example, if the PCM is storing a one trip fault for the Oxygen Sensor and the catalyst monitor, the Task Man- 
ager may stil run the catalyst Monitor but will suspend the resulis until the Oxygen Sensor Monitor sither passes or 
fails. At that point the Task Manager can determine if the catalyst systern is actually failing or if an Oxygen Sensor 
is failing. 
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MIL Wlumination 


The PCM Task Manager carries out the illumination of the MIL. The Task Manager triggers MIL. Hlumination upon 
test failure, depending on monitor failure criteria. 


The Task Manager Screen shows both a Requested MIL state anc an Actual MIL state. When the MIL is lluminated 
upon completion of a test for a good trip, the Requested MIL state changes to OFF. However, the MIL remains 
iNuminated until the next key cycle. (On some vehicles, the MIL will actually turn OFF during the thirdgood trip) 
During the key cycle for the third good trio, the Requested MIL state is OFF, while the Actual MIL state is ON. After 
the next key cycle, the MIL is not illuminated and both MIL states read OFF. 


Diagnostic Trouble Codes (DTCs) 


With OBD Hi, different DTC faults have different priarities according to regulations. As a result, the priorities deter- 
mine MIL illumination and DTC erasure. DTCs are entered according to individual priority. DTCs with a higher pri- 
ortty overwrite lower priority DTCs. 


Priorities 
« Priority 1 One-Trip Fallure of Non-Fuel or Non-Mis-Fire Fault (e.g., Cat Mon Failure} 
e Priority 3 Matured Fault (either One-Trip or Two-Trip) Non-Fuel & Non-Mis-Fire 
e Priority 4 One-Trip Failure of Fuel System or Mis-Fire Fault 
« Priority 6 Matured Fault for Fuel Systern or Mis-Fire (either One-Trip or Two-Trip) 
Non-emissions related failures have no priority. One trip failures of two trip faults have low priority. Two trip failures 


or matured faults have higher priority. One and two trip failures of fuel systern and misfire monitor take precedence 
over non-fuel system and non-misfire failures. 


DTC Self Erasure 

With one trip components or systems, the MIL is illuminated upon test failure and DTCs are stored. 

Two trio monitors are components requiring failure in two consecutive trips for MIL illumination. Upon failure of the 
first test, the Task Manager enters a maturing code. If the component fails the test for a second time the code 
matures and a DTC is set. 

After three good trips the MIL is extinguished and the Task Manager autornatically switches the trip counter to a 
warm-up cycle counter. DTCs are automatically erased following 40 warm-up cycles if the component does not fail 
again. 

For misfire and fuel system monitors, the component must pass the test under a Similar Conditions Window in order 


to record a good trip. A Similar Conditions Window is when engine RPM is within +375 RPM and load is within 
+20% of when the fault occurred. 


NOTE: it is important to understand that a component does not have to fail under a similar window of oper- 
ation to mature. It must pass the test under a Similar Conditions Window when it failed io record a Good 
Trip for DFC erasure for misfire and fuel systern monitors. 


DTCs can be erased anytime with @ sean tool. Erasing the DTC with the sean tcol erases all OBD Il information. 
The scan tool automatically displays a warning that erasing the DTC will also erase all OBD |] monitor data. This 
includes all counter information for warm-up cycles, trips and Freeze Frame. 


Trip Indicator 
The Trip is essential for running monitors and extinguishing the MIL. In OBD Il terms, a trip is a set of vehicle 
operating conditions that must be met for a specific monitor to run. All trios begin with a key cycle. 
Good Trip 
The Good Trip counters are as follows: 
« Global Good Trip 
e Fuel System Good Trip 
« Misfire Good Trip 


e Alternate Good Trip (appears as a Global Good Trip on scan tool) 
« Comprehensive Components 
« Major Monitor 
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e Warm-Up Cycles 
Global Good Trip 
To increment a Global Good Trip, the Oxygen sensor and Catalyst efficiency monitors must have run and passed, 
and 2 minutes of engine run time. 
Fuel System Good Trip : 
To count a good trip (three required) and turn off the MIL, the following conditions must occur: 
* Engine in closed loop 
* Operating in Similar Concitions Window 
e Short Term multiplied by Long Term less than threshold 
e Less than threshold for a predetermined time 
if all of the previous criteria are met, the PCM will count a good trip (three required) and turn off the MIL. 
Mistire Good Trip 
lf the following conditions are met the PCM will count one good trip (three required) in order to turn off the MIL: 
« Operating in Similar Condition Window 
# 1000 engine revolutions with no misfire 
Alternate Good Trip 


Alternate Good Trips are used in place of Global Good Trips for Comprehensive Components and Major Monitors, 
if the Task Manager cannot run a Global Good Trip because a component fault is stopping the monitor from running, 
it will attempt to count an Alternate Good Trip. 


The Task Manager counts an Alternate Good Trip for Comprehensive components when the following conditions are 
met 

e Two minutes of engine run time, idle or driving 

# No other faults occur 
The Task Manager counts an Alternate Good Trip for a Major Monitor when the monitor runs and passes, Only the 
Major Monitor that failed needs to pass to count an Alternate Good Trip. 
Warm-Up Cycles 


Once the MIL has been extinguished by the Good Trip Counter, the PCM automatically switches to a Warm-Up 
Cycle Counter that can be viewed on the sean tool. Warm-Up Cycles are used fo erase DTCs and Freeze Frames. 
Forty Warm-Up cycies must occur in order for the PCM to self-erase a DTC and Freeze Frame. A Warm-Up Cycle 
is defined as follows: 


e Engine coolant temperature must start below and rise above 160° F €71° ©} 
e Engine coolant ternperature must rise by 40° F (4.5° C} 
® No further faults occur 


Freeze Frame Data Storage 

Once a failure occurs, the Task Manager records several engine operating conditions and stores it in a Freeze 
Frame. The Freeze Frame is considered one frame of information taken by an on-board data recorder. When a fault 
occurs, the PCM stores the input data from various sensors so that technicians can determine under what vehicle 
operating conditions the failure occurred. 


The data stored in Freeze Frame is usually recorded when a system fails the first time for two trip faults. Freeze 
Frame data will only be overwritten by a different fault with a higher priority. 


CAUTION: Erasing DTCs, either with the scan tool; or by disconnecting the battery, also clears all Freeze 
Frame data. 


Similar Conditions Window 


The Similar Conditions Window displays information about engine operation during a monitor. Absolute MAP (engine 
load) and Engine RPM are stored in this window when a failure occurs. There are two different Similar conditions 
Windows: Fuel System and Misfire. 


FUEL SYSTEM 
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Fuel System Similar Conditions Window —- An incicator nat ‘Absolute MAP When Fuel Sys Fail and “RPM 
When Fuel Sys Failed’ are all in the same range when the failure occurred. Indicated by switching from ’NO’ 
to YES’, 

Absolute MAP When Fuel Sys Fail — The stored MAP reading at the time of failure. informs the user al 
what engine load the failure occurred. 

Absolute MAP —- A live reading of engine joad to aid the user in accessing the Similar Conditions Window, 
RPM When Fuel Sys Fail -—- The stored RPM reading at the time of failure. informs the user at what engine 
RPM the failure occurred. 

Engine RPM — A live reading of engine RPM to aid the user in accessing the Similar Conditions Window. 
Adaptive Memory Factor —- The PCM utilizes both Short Term Compensation and Long Term Adaptive to 
calculate the Adaptive Memory Factor for total fuel correction. 

Upstream O28 Volts —~ A live reading of the Oxygen Sensor to indicate its performance. For example, stuck 
lean, stuck rich, etc. 

SCW Time in Window (Similar Conditions Window Time in Window) - A timer used by the POM that indi- 
cates that, after all Similar Conditions have been met, if there has been enough good engine running time in 
the SCW without failure detected. This timer is used to incrernent a Good Trip. 

Fuel System Good Trip Counter — A Trip Counter used to turn OFF the MIL for Fuel Systern DTCs. To 
increment a Fuel System Good Trip, the engine must be in the Similar Conditions Window, Acaptive Memory 
Factor must be less than calibrated threshold and the Adaptive Memory Factor must stay below that threshold 
for a calibrated amount of time. 

Test Done This Trip —- indicates that the monitor has already been run and completed during the current trip. 


MISFIRE 


Same Mistire Warm-Up State — indicates if the misfire occurred when the engine was warmed up (above 
160° F). 

In Similar Misfire Window —- An indicator that ‘Absolute MAP When Misfire Occurred’ and "RPM When Mis- 
fire Occurred’ are all in the same range when the failure occurred. Indicated by switching from ‘NO’ to YES’. 
Absolute MAP When Misfire Occurred —- The stored MAP reading at the time of failure. Informs the user at 
what engine load the failure occurred. 

Absolute MAP — A live reading of engine load ta aid the user in accessing the Similar Conditions Window. 


RPM When Misfire Occurred — The stored RPM reading at the time of failure. informs the user at what 
engine RPM the failure occurred. 

Engine RPM —- A live reading of engine RPM to aid the user in accessing the Similar Conditions Window. 
Adaptive Memory Factor -- The PCM utilizes both Short Term Compensation and Long Term Adaptive to 
calculate the Adaptive Memory Factor for total fuel correction. 

200 Rev Counter — Counts 0-100 720 degree cycles. 

SCW Cat 200 Rev Counter —- Counts when in similar conditions. 

SCW FTP 1000 Rev Counter —~ Counts 0-4 when in similar conditions. 

Mistire Good Trip Counter — Counts up to three to turn OFF the MIL. 
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